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Federal  Infrastructure  Strategy  Reports 


This  is  the  first  of  a  series  of  interim  reports  which  will  be  published  during  the  Federal 
Infrastructure  Strategy  program,  a  three-year  effort  to  explore  the  development  of  an  integrated  or 
multi-agency  Federal  infrastructure  policy.  This  report  documents  the  activities  that  took  place  in 
1991  and  1992  during  the  first  half  of  the  program,  including  the  results  of  the  intergovernmental 
coordination  facilitated  by  the  Advisory  Commission  on  Intergovernmental  Relations  (ACIR). 

The  Federal  Infrastructure  Strategy  is  a  dynamic  program  involving  many  Government 
departments  and  agencies.  The  series  of  reports  which  chronicle  the  strategy’s  development  reflect 
the  desire  to  publish  interim  documentation  as  results  become  available.  TTiese  documents  will  be 
used  to  facilitate  the  dialogue  within  the  Federal  and  non-Federal  infrastructure  communities  as 
policy  deliberations  continue. 

The  program  will  culminate  with  a  final  report  to  be  published  at  the  end  of  1993.  The  interim 
documentation  contained  herein  is  not  intended  to  foreclose  or  preclude  the  program’s  final 
conclusions  and  recommendations.  Within  this  context,  comments  are  welcome  on  any  of  these 
reports. 

The  next  four  reports  planned  for  publication  as  part  of  the  Federal  Infrastructure  Strategy 
Program  are: 

Challenges  and  Opportunities  for  Innovation  in  the  Public  Works  Infrastructure.  Volumes  1  and 

2,  (IWR  Reports  93-FIS-2  and  93-FIS-3); 

Infrastructure  in  the  21st  Century  Economy:  A  Rev^  iw  of  the  Issues  and  Outline  of  a  Study  of 

the  Impacts  of  Federal  Infrastructure  Investments  (IWR  Report  93-FIS-4);  and 

Federal  Public  Works  Infrastructure  R«feD:  A  New  Perspective  (IWR  Report  93-FIS-5). 


For  further  information  on  the  Federal  Infrastructure  Strategy,  please  contact  Robert  A. 
Pietrowsky.  Program  Manager  at: 


Institute  for  Water  Resources 
Casey  Building 
7701  Telegraph  Road 
Fort  Belvoir,  VA  22060-5586 

The  Federal  Infrastructure  Strategy  .study  team  includes  Cameron  E.  Gordon,  Economic  Studies 
Manager  and  James  F.  Thomp.son,  Jr.,  Engineering  Studies  Manager.  The  program  is  overseen  by 
Dr.  Eugene  Z.  Stakhiv,  Chief,  Policy  and  Special  Studies  Division,  and  Kyle  Schilling,  Director  of 
the  Institute. 

Reports  may  be  ordered  by  writing  (above  address)  or  calling  Mrs.  Arlene  Nurthen,  IWR 
Publicatioas,  at  (703)355-3042. 
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June  24,  1994 


CEWRC'IWR 

MEMORANDUM  FOR  CCMMANDBR,  De£en8«  Technical  Information  Center, 

Cameron  Station,  Alexandria,  VA  22314 

SUBJECT:  Transmittal  of  IWR  Report  93«FIS-1 


1.  Reference  AR  70-31. 

2.  Two  copies  of  IWR  Report  93-FIS-l,  "Frauning  the  Dialogue: 
Strategies,  Issues  and  Opportunities",  has  hereby  been  submitted. 


3.  Initial  distribution  of  this  report  has  been  made  to 
appropriate  Corps  of  Engineers  agencies.  It  is  recomnended  that 
copies  of  this  report  be  forwarded  to  the  National  Technical 
Information  Center. 

4.  Request  for  the  DTIC  Form  50  (Incl  2)  be  conqpleted  and 
returned  to  WRSC-IWR. 


FOR  THE  DIRECTOR: 


Enclosure  Kyle  E.  Schilling 

Director 
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Framing  the  Dialogue: 
Strategies,  Issues  and 
Opportunities 


EXECUTIVE  SUMMARY 


Currently  there  is  no  integrated  Federal  policy  to  address  the  Nation’s  many  infrastructure 
problems,  including  those  associated  with  transportation  facilities,  water  resource  systems,  and 
the  management  of  waste.  This  report  describes  the  progress,  to  date,  of  a  new  Federal 
interagency  initiative  to  develop  a  "F^eral  infrastructure  strategy”. 

The  Federal  Infrastructure  Strategy  (FIS)  program  is  a  three-year  effort  to  explore 
opportunities  for  developing  an  integrated  Federal  infrastructure  policy.  It  addresses  the  roles  of 
the  various  levels  of  government  and  the  private  sector  in  devising  sqyproaches  and  solutions  for 
improving  infrastructure  performance  and  ensuring  more  efficient  investments.  The  program  is 
a  more  detailed  follow-up  to  the  work  of  the  National  Council  on  Public  Works  Improvemeit,  the 
Congressional  Budget  Office,  the  Congressional  Office  of  Technology  Assessment,  and  other 
national  studies.  As  such,  the  current  effort  constitutes  the  first  such  examination  of  national 
infrastructure  issues  from  the  perspective  of  the  re^nsible  Federal  agencies. 

Development  of  the  strategy  recognizes  that  the  Nation’s  infrastructure  needs  have  already 
been  adequately  defined.  An  initial  objective  of  the  strategy  is  the  improvement  of  interagemy 
coordination  of  information,  strategies,  and  resources.  The  ultimate  aim  of  the  program  is  the 
formulation  of  a  framework  that  can  serve  to  focus  the  national  debate  on  the  ne^  for,  and  the 
elements  of,  a  Federal  infrastructure  strategy. 

PROGRAM  PERSPECTIVE 

A  primary  focus  of  the  strategy  development  has  been,  and  will  ctmtinue  to  be,  to  promote 
and  facilitate  the  active  participation  of  represratatives  of  the  various  Federal,  state  and  local 
public  works  agencies  and  offices,  along  with  infrastructure  providers,  academic  and  related 
research  organizations,  and  advocacy,  professional,  and  user  groups.  The  currait  interest  and 
level  of  Federal  agency  participation  in  the  FIS  program  reflects  the  desire  of  the  agtmdes  to 
serve  as  responsible  partners  in  such  a  national  effiort. 

The  effort  is  being  managed  by  the  Corps  as  a  coq)erative  intergovernmental  effort.  The 
thrust  of  the  approach  is  one  of  interagency  partnership,  with  indqioident  third  party  experts  such 
as  the  Advisory  Commission  on  Intergovernmental  Relatimis  (ACIR),  the  National  Academy  of 
Science’s  Building  Research  Board  (BRB),  the  American  Public  Woria  Association  (APWA),  the 
National  Academy  of  Public  Administration  (NAPA),  the  Civil  Engineering  Research  Foundation 
(CERF),  and  other  groups,  being  tasked  to  fiicilitate  and  organize  the  various  dialc^ues, 
workshops  and  inquiries  on  the  identified  issues. 


STRATEGY  APPROACH 


A  three-tier  approach  is  bong  pursued  to  involve  a  broad  spectrum  of  participants  in: 

a.  A  collaborative  intergovonmental  dialogue  to  clarify  the  roles  of  various  levels  of 
infrastructure  agoicies  in  reserving  national  public  works  fnoblems; 

b.  In-dq>th,  interagoicy  inquiries  and  workshq)s  on  important  infrastructure  tc^cs  to  better 
develq)  the  technical  and  management  foundations  of  the  policy  formulation  process; 

c.  The  commissiem  of  theme  papers  and  technical  studies  on  specific  public  works  issues  to 
serve  as  the  basis  for  subsequent  interagency  discussiems  or  follow  up,  in-dqpth  inquiries. 

This  zppnach  is  aimed  at  the  fundamental  goal  of  utili^g  the  Federal  role  as  a  catalyst  fenr 
effecting  closer  coordination  betwem  all  levds  of  govmment.  Therefore,  the  key  element  of 
the  first  {riiase  of  the  program  was  the  intergovemmoital  coordination  ("the  dialogue”)  that  took 
place  in  1991  and  19^.  The  dialogue  was  facilitated  and  coordinated  by  the  staff  of  the  Advisory 
Commission  on  Intergovernmental  Relations  (ACIR),  and  was  guided  by  a  Federal  intmagency 
work  group. 

The  preliminary  findings  of  the  FIS  are  largely  based  on  the  broad  consensus  that  r^ulted 
from  this  initial  phase  of  interagency  coordination  r^arding  the  issues  essential  to  tiie 
development  of  a  Federal  strat^y.  The  ouq>uts  of  the  cm^sultation  also  included  the 
recommendation  of  specific  opportunities  warranting  further  interagency  cooperation. 
Approximately  thirty  FIS  research  elements  were  formulated  within  the  three-tier  framework  to 
address  the  opportunities  identified  during  the  initial  dialc^ue. 

INTERAGENCY  DIALOGUE 


The  approach  taken  was  to  consult  with  rqpresoitatives  of  a  broad  range  of  agencies  across 
the  various  levels  of  government  and  the  private  sector,  in  a  smies  of  professionally  facilitated, 
one-day  workshops  convened  by  the  ACIR.  Hie  consultation  process  was  divided  into  two 
phases.  The  completed  first  stage  focused  tm  framing  the  infrastructure  issue  areas  that  should 
be  addressed,  along  with  potmtial  (^iportunities  to  further  Federal  interagency  cooperation  within 
this  framework.  This  phase  culminated  in  the  approval  of  the  study  findings  by  the  ACIR,  and 
their  publication  of  the  report  titled  Toward  a  Federal  Infrastructure  Strategy,  which  documents 
the  ^dings  resulting  from  the  interagoicy  coordination  process.  The  subsequ«it  phase,  still 
ongoing,  consists  of  a  second  round  of  issue  specific  interagency  worlohops  which  is  following 
up  on  tey  recommendations  of  the  initial  consultation. 


First  Phase  of  ACIR  Coordination 


This  formative  phase  of  the  coordination  included  a  series  of  ten  workshr^  with  four  sqparaie 
groups  of  infrastructure  constituracies.  The  process  concluded  with  a  synthesis  meeting  including 
all  participants  which  was  aimed  at  the  d^elopment  of  a  omsoisus  rqxnt  documenting  the 
ou^ts  of  the  (xmsultation. 
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More  than  25  Congressional  and  Fe(terai  agencies  and  dqMurtmoits  were  nqnesented  in  die 
process,  including  the  Dqiartments  of  Tianq^ortation,  Interior,  Commooe,  En^y,  Treasury, 
and  Agriculture,  the  Environmental  Protection  Agoicy,  General  Services  Administration,  Federal 
Accounting  Standards  Board,  the  Council  of  Economic  Advisors,  Gomal  Accounting  Office, 
Congressional  Budget  Office,  CongressitMial  Infrastructure  Csuicus,  Office  of  Technology 
Assessment,  and  the  House  and  Seiate  Public  Woiics  Committees.  In  acklition,  more  than  70 
organizations  representing  other  non-Federal  infrastructure  interest  groups  also  attended  the 
workshops. 

Prelimiiiary  Findings 

During  the  first  half  of  the  program,  participants  were  able  to  reach  agreement  Hoarding  the 
issues  which  are  integral  to  the  development  of  a  comprehoisive  Federal  or  multi-agency 
infrastructure  strategy.  A  broad  consensus  emerged  around  five  infrastructure  issues  that  both 
the  agency  representatives  and  other  participants  agreed  should  be  addressed  by  a  Federal 
strategy.  Characterized  by  the  ACIR  as  the  "five  essential  issues”,  these  topics  comprise  (he 
initial  output  of  the  intergovernmental  dialogue. 

Strategies  for  More  Efficient  Investments:  The  rationales  and  priorities  established  for  Federal 
infrastructure  investment  should  be  based  on  clear  national  performance  based  goals  aimed  at  the 
efficient  use  of  scarce  resources.  Performance,  rather  than  construction,  should  be  the  primary 
Federal  goal,  with  the  cost-effective  maintenance  of  existing  stock,  rather  than  la^e  new 
programs,  serving  as  the  focus  for  investment  opportunities.  Greater  political  commitment  is 
needed  to  support  this  goal. 

This  will  also  require  rethinking  the  output  measures  upon  which  public  works  projects  should 
be  evaluated,  and  i^efining  the  tiamework  for  needs  assessments  to  reflect  this  increased 
emphasis  on  performance.  Both  national  needs  studies  and  agencies’  individual  program 
evaluations  should  be  more  performance-oriented  (including  an  emphasis  on  physical  and 
economic  performance).  The  use  and  consistent  jq>plication  of  analyses  such  as  cost-benetit 
evaluations  should  be  increased  to  support  Fede^  decision  strategies  and  to  assess  post 
investment  (O&M)  decisions. 


Clarification  of  Roles  and  Responsibilities:  Although  it  is  often  cost  effective  and  necessary  for 
the  Federal  government  to  establish  infrastructure  related  standards  and  regulations,  many  state 
and  local  governments  complain  that  some  requirements  unnecessarily  displace  local 
decision-making  authority,  create  too  much  of  an  administrative  burden,  and  add  too  much  cost 
to  the  projects.  These  perceptions  of  intergovemmoital  burdens  and  lack  of  flexibility  hamper 
the  provision  of  infrastructure,  due  in  part  to  the  changing  expectations  associated  with  the 
Federal,  state,  local  and  private  roles.  Such  differences  should  be  narrowed  by  building  closer 
partnerships. 

Likewise,  unnecessary  regulatory  and  administrative  burdens  in  providing  infrastructure 
should  be  reduced.  Flexibility  in  spending  Federal  aid  for  infrastructure,  and  in  complying  with 
Federal  and  state  mandates,  should  be  increased.  And,  because  of  limited  tax  bases  and 
engineering  capabilities,  small  governments  sometimes  face  relatively  greater  challenges  than 
larger  jurisdictions  in  complying  with  Federal  regulations.  Therefore,  special  attention  needs  to 
be  given  to  the  compliance  problems  of  small  governments. 
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PgYtiflB  MHi  Apply  InilftyitaYC  Twlmotolte:  There  is  a  nugor  Federal  role  in  the  promote 
demonstration,  evaluation,  and  dissemination  of  innovative  infrastructure  technologies.  AltlKHigh 
many  technical,  l^al  and  procurement  obstacles  impette  the  devdopmmt  and  sqpplication  of 
Fed^  infrastructure  R&D,  the  potoitial  for  new  technologies  and  otl^  products  of  research  to 
help  solve  public  works  problems  remains  great.  Overall,  infrmnatitm  technologies  and 
intergovernmental  coordination  offer  the  greatest  R&D  potential  fw  improving  infrastructure 
performance. 

Key  barriers  to  public  works  innovation  were  identified  to  include:  the  fragmented  R&D 
government  structure,  inadequate  emphasis  on  technology  transfer,  complexity  and  requiremoits 
of  procurement  rules,  the  lack  of  flexibility  in  technical  standards,  and  the  risk  of  liability  from 
tort  claims. 


More  effective  mechanisms  are  needed  to  address  the  lack  of  a  Federal  focus  for  national 
infrastructure  technology  development.  In  addition,  strategies  are  needed  to  ^courage  increased 
public-private  R&D  partnerships,  to  develop  more  flexible  standards,  relations  and  contracting 
procedures  to  accommodate  innovation,  to  accelerate  technology  transfer  sharing,  and  to  institute 
tort  reform,  risk-sharing  programs  and  demonstration  projects  to  overcome  the  fear  of  liability. 

Financing  Reforms;  The  key  financing  issue  is  the  relationship  between  the  declining  Federal 
financing  of  public  works  and  the  Federal  inter^t  in  providing  infrastructure  services.  Large 
capital  investment  in  new  programs  is  greatly  constrained  by  the  limited  resources  of  all  levels 
of  government,  and  the  growing  demand  for  funding  to  operate  and  nudntain  the  national 
infrastructure  systems  already  in  place.  Therefore,  it  is  highly  unlikely  that  long  term  Federal 
financing  for  new  infrastructure  programs  will  increase  in  the  future,  and  in  fact,  significant 
reductions  in  many  Federal  programs  can  be  expected. 

The  changes  in  public  revenue  systems  and  expoiditure  patterns  over  the  past  decade  now 
requires  significant  adjustments  in  infrastructure  financing  methods.  Specific  reforms  need  to 
address  the  issues  associated  with  beneficiaries  paying  a  greater  share  of  costs,  intergovernmental 
funding,  tax-exempt  funding,  and  revalue  diveisifrcation.  A  common  problem  is  the  increasingly 
difficult  challenge  of  assigning  the  responsibility  of  project  costs.  In  particular,  the  broader 
application  of  user  fees  requires  more  accurate  data  on  project  costs  and  boiefits,  and  should 
recognize  that  secondary  benefits  for  some  programs  and  projects  are  significant. 

Improve  Infrastructure  Management:  Management  improvements  closely  parallel  the  issues 
associated  with  strategic  investment  in  that  both  emphasiz^  the  need  for  infrastructure  goals  to 
focus  more  on  performance  outputs  in  order  to  improve  the  quality  of  infrastructure  services. 
However,  measures  of  infrastructure  system  performance  are  oftra  difficult  to  quantify,  and 
improved  service  measures  are  an  important  prerequisite  to  the  development  of  performance  based 
standards.  In  this  regard,  a  key  issue  is  the  need  to  improve  coordination  between  the  various 
Federal  infrastructure  agencies.  Also  central  to  a  broader  definition  of  infrastructure  goals  is  the 
need  for  improved  performance  monitoring  and  management  techniques  to  facilitate  the 
measurement  of  performance. 


Management  methods  and  practices  should  be  reformed  to  focus  more  on  the  performance 
of  services  (as  indicated  by  output  measures)  ratho-  than  on  operating  "inputs”.  Management 
incentives  are  an  effective  means  to  encouri^e  demand  management  techniques,  improved 
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managonent  practioes,  and  as  an  alternative  to  Federal  r^ulations  and  mandates.  There  should 
also  be  greater  use  of  incentives  to  increase  the  useful  lives  of  public  wwks  through  inqxoved 
maintoiance,  and  to  lower  unnecessary  administrative  and  l^islative  barriers  to  using  low-oqntal 
techniques.  More  flexible  funding  and  r^ulations  are  esq)ecially  important  to  insuring 
performance  nuunagement,  and  more  use  of  cafntal  programming  and  budgeting  by  die  Federal 
government  is  essential  to  improved  infrastructure  decision-making. 

ACIR  Recmninaidations 

Based  on  the  results  of  the  initial  consultation,  ACIR  recommeided  that  the  inteiagoicy 
coordination  process  cmitinue  with  a  strong  focus  cm  translating  the  identified  issues  into  ^lecific 
action  plans  that  will  comprise  the  firameworic  of  the  Federal  strat^.  The  Commission  identified 
the  following  opportunities  in  working  toward  this  framework: 

a.  Establishing  programs  to  educate  the  general  public,  government  officials,  and  public 
works  professionals  about  the  importance  of  public  works  and  the  innovations  that  are 
needed  to  keep  the  Nation’s  infrastructure  systems  among  the  world’s  most  productive; 

b.  Developing  improved  methods  for  prqiaring  performance-based  infrastructure  needs 
studies  reflecting  strategic  objectives; 

c.  Establishing  infrastructure-specific  guidelines  for  applying  the  Federalism  Executive 
Order,  the  "small  governments"  provisirms  of  the  Regulatory  Flexibility  Act,  the 
Administrative  Dispute  Act  of  1990,  and  the  Negotiated  Rulemaking  Act  of  1990; 

d.  Making  greater  use  of  the  National  Environmental  Policy  Act  as  an  interagoicy  focus  to 
combine  reviews  and  streamline  the  process  for  issuing  environmentally  sound  public 
works  permits; 

e.  Pooling  federal  agency  experiences  in  using  performance-standard  regulations  and 
mandate  reimbursement  practices; 

f.  Developing  a  national  cooperative  infrastructure  research  program,  including  a  strong 
technology  transfer  componrat; 

g.  Removing  or  minimizing  the  barriers  and  risks  confronted  when  innovating  new 
technologies  and  practices; 

h.  Establishing  principles  and  guidelines  for  public  agency  benefit,  cost,  and  deferred 
maintenance  accounting; 

i.  Evaluating  the  benefits  and  limitations  of  innovative  financing  techniques  --  including  user 
fee  systems,  state  revolving  loan  funds,  tax  ^empt  financing,  and  privatization 
techniques  -  and  publicizing  successful  innovations; 
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j.  Inqxoviiig  the  metfiods  and  imctioes  of  capital  improvement  programmii^  and 
be^t-«oe  analysis;  and 

k.  Promoting  geogntphic  data  coordination  across  all  levds  of  government. 

PROGRAM  ACTIVITIES 

Upon  the  completicm  of  the  first  phase  of  dre  intmagency  coordination,  die  ACIR 
recommendations  were  utilized  to  develop  the  balance  of  the  FIS  program.  Wcnkdenentswme 
formulated  and  pursued  widiin  the  previously  framed  three-tier  approach.  The  goal  was  to 
address  the  needs  reflected  by  the  five  essential  issues  as  comprehensively  as  possible,  while 
coidnuing  strat^y  develqimait  as  a  collaborative  intergovernmental  process. 

The  workplan  was  structured  to  emphasize  the  continued  involvemoit  of  third  party  experts 
to  fiunlitate  tte  conduct  of  specific  study  elements.  An  important  part  of  the  program  is  the 
second  {diase  of  the  interagency  coordination.  In  this  stage,  ACIR  has  established  six  intmagency 
ta^  forces  which  are  addressing  cross-program  Fetitoral  infrastructure  issues.  The  task  forces  ate 
currendy  working  to  develc^  statemoits  of  principles  and  guidelines  (P&G)  for  each  ttqnc,  and 
implementation  plans  for  govemmoit-wide  s^licadon.  This  phase  of  the  interagoicy  dialogue 
also  recognizes  the  interrelated  ongoing  inidadve  by  the  National  Ecmomic  Council  to  articulate 
and  implement  elements  of  the  Administration’s  infrastructure  policy. 

In  addition,  the  overall  program  includes  the  conduct  of  more  than  twraty  other  inquiries  and 
technical  studies  on  a  broad  spectrum  of  infrastructure  topics.  Table  ES-1  provides  a  summary 
of  the  program,  including  the  objective  and  participants  for  each  element.  Additional  information 
on  the  program  is  included  in  Chapter  n  which  provides  a  short  narrative  summary  for  each  study 
element.  Chsqiter  n  also  includes  a  reference  guide  index  to  other  sections  of  the  main  rqwrt 
where  mote  detailed  discussions  of  the  various  program  elmnents  can  be  found. 

SUMMARY 

Much  has  been  done  to  invoitory  national  infrastructure  needs  and  to  devdop  altmnative 
strategies  in  response  to  these  assessments.  However,  despite  these  efforts,  no  int^rated  Federal 
policy  exists  to  address  the  Nation’s  many  infrastructure  problems. 

The  absence  of  such  an  overarching  policy  limits  the  Federal  government’s  ability  to 
effectively  select  and  manage  infrastructure  programs,  including  those  involving  water  resources, 
transportation  and  waste  management. 

The  first  phase  of  interagency  coordination  working  towards  the  developmoit  of  a  Federal 
Infrastructure  Strategy  has  bera  completed.  Participants  included  rqpresaitatives  of  Federal 
agoicies,  state  and  local  govemmrats,  public  works  interest  groups  and  the  professional  and 
academic  community. 

An  ouq>ut  of  the  first  phase  of  the  intergovemmmital  coordination  is  the  consoisus  reached 
in  confirming  the  work  of  National  Council  on  Public  Works  Improvemoit  and  others  by 
identifying  the  key  issues  that  need  to  be  addr^sed  by  a  Fedmal  Infrastructure  Strat^. 
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Table  ES-1 

Federal  Infrastructure  Strategy  Progam  Summary 


IntenM^icy  Dialopie  -  Collaborative  Federal  intoragency  process  to  identify  and  explore  issues 
in  development  of  national  infrastructure  strat^es.  First  phase  of  workshops  completed,  ACIR 
publidied  foldings  with  recommendation  for  amtinued  interagency  work  on  qiedfic  issues 
described  below: 


nue 

Objective 

Flaitidpaiits* 

Infrastructure 
Investment  Strategies 

Performance-based  deciskm-making  as  a 
management  tool  for  outcome  oriented 
goals,  objectives  and  investment  decisions. 

ACIR,  Various  Federal, 
State  and  Local 

Agencies 

Infrastructure 
Investment  Analyses 

Sharing  cost-benefit  mediodologies, 
standards,  applications  and  lessons  learned 
towards  more  consistent  and  uniform 
^plication. 

ACIR,  Various  Federal 
Agencies,  and  Offices 

Deferred 

Maintenance  and 
Public  Reporting 
Practices 

Application  of  the  concq[>ts  of  maintenance 
planning  and  asset  accounting  to  the 
infrastructure  problem  of  deferred 
maintenance. 

ACIR,  Various  Federal, 
State  and  Local 

Agencies 

Environmental 
Decision-Making  for 
Public  Works 

Projects 

Effort  to  integrate  multiple  environmental 
permit  decisions  for  Federal  public  works, 
each  with  their  own  rules,  into  a 
streamlined  administrative  process  as  a 
means  of  reducing  project  costs. 

ACIR,  Various  Federal, 
State  and  Local 

Agencies 

Flexible  and 

Performance-Based 

Regulation 

Examination  of  more  flexible  and 
performance-based  Federal  regulation  of 
infrastructure  development  and 
maintenance. 

ACIR,  Various  Federal, 
State  and  Local 

Agencies 

Diversified 

Infrastructure 

Financing 

Examination  of  Federal  financing 
alternatives  such  as  user  fees,  revolving 
fund  loans,  grant  programs  and 
privatization. 

ACIR,  Various  Federal, 
State  and  Local 

Agencies 

‘  In  addition  to  the  Corps  of  Engineers  and  the  Office  of  the  Assistant  Secretary  of  the  Army  for 
Civil  Works,  Federal  departments  and  Congressional  offices  that  are  participating  in  one  or  more  of 
die  task  forces  include  the  Departments  of  Agriculture,  Defense,  Energy,  Interior  (including  BUREC, 
FWS),  Transportation  (including  FHwA,  FTA,  FAA,  FRA),  and  Treasury,  the  Environmental 
Proteaion  Agency,  (jeneral  Services  Administration,  Office  of  Management  and  Budget,  Government 
Accounting  Standards  Board,  General  Accounting  Office,  Congressional  Budget  Office,  Office  of 
Technology  Assessment,  Congressional  Research  Servi<»,  and  the  Council  on  Environmental  (^ality. 
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Table  ES-1  Contfaiiied 


In-Depth  Inqufarics  -  Concurreitt  witfi  intergovemmemal  diatogue,  dw  following  inquiries  were 
initiated: 


Title 

Objective 

Fhrtici|MUits 

Measuring  and  Improving 
Infrastructure 

Performance 

Examination  of  key  issues  regarding  qperational 
definition,  measurement  and  improvemntt  of 
infrastructure  performance. 

Building 

Research 

Board  (BRB) 

Economic  Impacts  of 
FMeral  Infrastructure 
Investments 

Interagency  assessment  of  foe  national 
economic  impacts  of  Federal  public  works 
investments,  including  a  controlled  comparison 
of  cost-benefit  and  productivity  models  using  a 
data  base  over  nine  infrastructure  categories. 
Effort  facilitated  by  Apogee  Research  with 
academia  support. 

Dq[>artments  of 
Transportation, 
Army,  Interior, 
Agriculture, 
Commerce, 
and  Energy, 
EPA,  OMB 

Public  Works 

Infrastructure  Innovation 

Examination  of  foe  innovation  process  and 
identification  of  barriers  and  opportunities  for 
foe  promotion  of  inimvation  in  public  works 
infrastructure. 

Construction 

Engineering 

Research 

Laboratories 

(CECERL) 

Federal  Roles  in 
Infrastructure  R&D 

Identification  of  Federal  R&D  infrastructure 
trends  for  technology  transfer  being  facilitated 
by  ASCE’s  Civil  Engineering  Research 
Foundation  (CERF). 

CECERL, 
CERF,  Univ. 
of  Illinois 

Corps  of  Engineers 
Technology  Transfer 

Cooperative  intergovemmental/private  sector 
transfer  of  Waterways  Experiment  Station’s 
Falling  Weight  Deflectometer,  and  foe  Institute 
for  Water  Resources*  IWR-MAIN  technologies. 

CEWRC-IWR, 

CEWES, 

APWA, 

AWWA 

Cooperative  Federal 

R&D  Technology 

Transfer  Demonstration 
Projects 

Cost  shared,  interagent^  effort  aimed  at 
transfer  of  Federally  developed  technology  into 
practice  within  municipal  public  works 
community,  including  cosponsored 
demonstration  projects. 

CERF,  DOT 
(FHwA),DOE, 
EPA,  DOI, 
NIST, 

CECERL, 

CEWES 

Local  Public  Financing 
Impact  Model 

Development  of  system  for  estimating 
expenditure  &  revenue  impacts  of  public  works 
at  local  level  using  case  study  approach. 

CEWRC-IWR 

Table  ES-1  Continued 


In-Depth  Inquiries  -  Concurrent  with  intergovernmental  dialogue,  the  foltowing  inquiries  were 
initiated: 


Title 

Olyective 

Purtidpants 

Public  Works 

Management  Practices 
and  Barriers  to  Improved 
Performance 

Identification  and  eviduation  of  roadblocks 
vdiich  prevent  local  public  works  departments 
from  implementing  improved  management 
practices. 

Ammcan 

Public  Works 
Assoc. 

(APWA), 
National 
Academy  of 
Public  Admin. 
(NAPA) 

Maintenance  Reporting 
and  Accounting 

Examination  of  the  utility  and  effectiveness  of 
the  practice  of  deferred  maintenance 
accounting. 

Uiban  Institute 

Budgeting  for  Capital 
Programs 

Examination  of  die  arguments  for  a  Federal 
capital  budget  and  the  link  between  budgeting 
reforms  &  inqiroved  infrastructure  investment. 

NAPA 

Table  ES-1  Continued 


Background  Papers  and  Tedinkal  Studies  -  bi  addition,  the  following  theme  psq)m  and 
technical  wwk  have  been  commissioned: 


Participants 


ACIR 

(McDowell, 

Bell) 


ACIR 

(McDowell, 

Bell) 


Urban  Institute 


Apogee  Researdi 


CECERL 


GKY& 

Associates 


CEWRC-IWR 


Title 

Objective 

Value  of  Infrastructure 
to  America 

Discussion  of  the  characteristics  of  national 

economy  of  interest  to  public  woiks 
infrastructure  and  the  inportance  of 
quantitative  measures  to  decision  nuddng. 

Alternative 

Infrastructure  Strategies 

Evaluation  of  the  alternative  strategies  for 
infrastructure  identified  by  National  Council 
for  Public  Works  Improvement  (NCPWI). 

Innovations  in  State 
Financing 

Identification  of  innovative  state  government 
financing  practices  that  serve  as  models  for 
other  state  and  Federal  agencies. 

The  Role  of  Tax-Exempt 
Financing  in  Public 
Infrastructure  Investment 

Discussion  of  how  die  1986  tax  reform 
legislation  effects  supply  and  demand  of  tax 
exempt  bonds. 

Stimulating  Innovation 

Discussion  of  the  benefits  of  R&D  innovation 
to  Federal  public  works  progress. 

Relationship  Between 
Standards  & 

Performance 

Examination  of  the  linkage  between  standards 
and  the  delivery  of  goods  and  services  from 
infrastructure. 

Capital  Budgeting 

Lessons 

Examination  of  the  conc^tual  and 
philosophical  arguments  underlying  cipital 
budgeting. 

Infrastructure 

Summaries 

Abstracts  of  significant  infrastructure  studies 
completed  and  published  between  1983-1S193. 

Interagency  Cooperative 
Studies 

Cost-shared  studies  on  the  employment  effects 
of  water  resources  environmental  restoration, 

&  water  quality  based  pricing  strategies. 

Fragile  Foundations: 

How  Has  Congress 
Responded 

Comparison  of  the  NCPWI’s  recommendations 
versus  the  action  taken  by  die  lQ2nd  Congress 
on  infrastructure-related  legislation. 

Impact  of  Economic 
Structure  on  Public 

Works  Policy 

Examination  of  evolving  economic  issues  diat 
impact  on  public  works  policies  from  die 
Intermodal  Surface  Transportation  Efficiency 
Act  of  1991  aSTEA). 

EPA/CEWRC- 

IWR 


CEWRC-IWR 


CEWRC-IWR 
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The  issues  identiAed  include  the  need  for:  1)  strat^es  for  nMHe  ^fident  investment,  2)  the 
reduction  of  r^ulatory  and  administrative  burdens,  3)accderated  techndogy  transfer, 
4)  financing  reforms,  and  S)  improved  infrastructure  managemoit  methods  and  practices. 

A  recurring  theme  within  these  issues  is  pttfmmance  or  outcome-based  decidonmaldng. 
While  many  Federal  policy  discussions  (m  infrastructure  focus  on  the  need  for  investment,  fiscal 
constraints  at  all  levels  of  government  highlight  foe  need  for  the  use  of  meaningful  perfomumce 
measures  in  making  more  efficient  investment  decisions. 

FINDINGS 

Preliminary  findings,  based  on  the  intergov^mental  coordination  and  research  completed 
to  date  include: 

•  National  goals  for  infrastructure  should  make  greater  use  of  performaiice  or  outeome-based 
investment  strategies.  Needs  studies  should  be  more  performance-orioited,  including  both 
physical  and  economic  outputs,  and  directed  toward  achievement  of  clear  strategic  investment 
goals. 

•  Federal  infrastructure  investment  decisions  should  be  more  consistently  aimed  at  improving 
public  works  performance,  and  should  be  based  on  foe  uniform  complication  of  analyses  such 
as  cost-boiefiit  evaluations. 

•  Unintended  Federal  rotatory  and  administrative  burdois  in  providing  infrastructure 
should  be  relieved,  while  flexibility  in  spending  Federal  aid  and  in  complying  with  Federal 
and  state  mandates  is  needed. 

•  Regulatory  procedures  should  be  examined  for  opportunities  for  streamlining  public  works 
permitting  to  reduce  investment  costs  and  delays  while  protecting  foe  environment. 

•  The  potential  for  new  Federally  developed  technolo^es  to  address  national  infrastructure 
problems  is  great.  However,  significant  cultural,  administrative,  legal,  and  managemoit 
barriers  currently  impede  the  transfer  of  Fedoally  developed  technology  to  other  sectors. 

•  Several  changes  are  needed  to  increase  the  effectiveness  of  Federal  technology  transfer, 
including  designating  a  centralized  focus  for  a  national  infrastructure  R&D  policy  with 
enhanced  intergovernmental  partnerships. 

•  Federal  financing  reforms  are  needed  in  order  to  improve  the  efRciracy  and  equity  of 
infrastructure  investments.  Emphasis  should  be  placed  on  developing  and  using  diversified 
revenue  sources  including:  bond  banks,  revolving  loan  funds,  tax-exempt  bonds,  pricing 
mechanisms,  and  intergovernmental  funding,  including  having  beneficiaries  paying  a  greater 
share  of  infrastructure  costs. 

•  Management  methods  and  practices  should  focus  more  on  foe  p^ormance  of  services  (as 
indicated  by  output  measures)  rather  than  on  facilities  and  operations  "inputs". 
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•  Mainteiuince  planninf  and  drferredniaiiiteii«acerq)ortlnf  practices  should  be  considered 
to  improve  the  management  of  existing  infrastructure  stock. 

•  Capital  budgeting  should  be  considered  by  all  levds  of  government,  and  the  use  of 
low-ci^ital  techniques  and  performance  incentives  should  receive  greato'  attention. 

NEXT  STEPS 

The  current  coordination  between  the  various  infrastructure  interests  continue  with  a 
focus  on  the  specific  issues  identified  during  the  first  phase.  Completion  of  die  initiative,  widi 
interim  documentation  published  as  results  become  available,  is  aini^  at  facilitating  the  dialogue 
within  the  Federal  and  non-Federal  communities  as  policy  develt^ment  continues. 

A  second  round  of  interagoicy  worksh<^  facilitated  by  ACIR  has  been  initiated  to  focus  on 
specific  topics  addressing  the  these  issues. 

Ongoing  in-dqith  inquiries,  technical  studies  and  background  papers  for  a  wide  range  of 
topics  will  be  completed  to  further  devdop  die  tedmical  and  management  foundations  for  strata 
devdopment. 

The  conduct  of  the  program  will  continue  to  emphasize  intoragency  partidpation  while 
focusing  on  the  coitral  theme  of  improving  infrastructure  pmformance.  The  results  of  the 
interagency  task  forces  and  other  strata  activities  are  being  closed*  coordinated  through  the 
Office  of  the  Assistant  Secretary  of  the  Army  for  Civil  Works  wIji  the  National  Economic 
Council’s  working  groups  on  Infrastructure  Finance  and  Infiastnicture  Management,  while  the 
scope  of  ongoing  work  will  remain  flexible  to  enable  the  program  to  address  evolving  policy 
issues. 
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I.  Introduction 


The  Federal  Infrastructure  Stratqgy  (FIS)  is  a  three-year  {ffogram  to  explore  die 
development  of  an  integrated  Federal  infirastrwtuie  policy  or  vision.  This  new  initiative  addresses 
the  roles  of  the  various  levels  of  government  and  die  private  sector  in  devising  apfwoadies  and 
solutions  for  improving  infrastructure  performance  and  ensuring  more  efficient  investments. 

The  program  is  a  mote  detailed  follow-up  to  the  work  of  the  National  Council  on  Public 
Works  Improvement,  the  Congressional  Budget  Office,  the  Congressional  Office  of  Technolt^ 
Assessment,  and  other  national  studies.  Development  of  the  strata  recognizes  that  the  Natimi’s 
infrastructure  needs  have  already  been  adequately  defined.  This  effort  constitutes  the  first  such 
examination  of  national  infrastructure  issues  from  within  the  design  of  the  Fedoal  implraientation 
agencies. 

The  aim  of  the  effort  is  the  formulation  of  a  substantive  framework  that  can  serve  to  focus 
the  national  debate  on  the  need  for,  and  the  elen^ts  of,  a  Federal  infrastructure  strat^.  An 
initial  objective  is  the  improvement  of  interagency  coordinatimi  of  informadon,  strat^es,  and 
resources  towards  sharing  of  efficient  procedures  and  technolt^es,  and  minimizing  programmatic 
conflicts  and  redundancies. 

AUTHORITY 

The  Federal  Infrastructure  Strategy  prc^ram  originated  as  an  Administration  initiative 
included  in  the  General  Investigations  (GQ  portion  of  the  President’s  Fiscal  Year  (FY)  1991 
budget  request  for  the  Corps  of  Engineers.  The  FIS  was  subsequently  approved  and  expanded 
in  scope  by  the  Congress  in  House  Repon  101-536,  accompanying  the  1^1  Energy  and  Water 
Development  Appropriations  Act.  House  Rqiort  101-536  also  included  language  directing  the 
Corps  to  conduct  market  feasibility  studies  for  public/private  opportunities  for  providing  local 
infrastructure  facilities.  This  privatization  initiative  was  subsequently  sqnrated  fmm  the  FIS  and 
is  being  independently  pursued  under  the  Corps  of  Engineers  Partners  for  Environmoital  Progress 
(PEP)  Program. 

The  Congressional  committee  report  emphasized  pursuing  pf^rtunities  for  providing 
infrastructure  through  a  partnership  including  the  Dqiaitments  of  the  Army,  Energy,  the 
Environmental  Protection  Agency  (EPA),  and  other  Fede^  agencies,  state  and  lo^  governments 
and  the  private  sector.  Consideration  was  to  be  given  to  planning,  designing,  financing, 
constructing,  operating,  and  maintaining  the  nation’s  infrastructure.* 
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SCOPE  OF  THE  INFRASTRUCTURE  STRATEGY 


The  principal  provider  of  most  categcHies  of  public  works  infrastructure  is 
overwhelmingly  state  and  local  governments.  However,  Fedei^  grant  assistance  accounts  for  a 
substantial  share  of  state  and  local  public  works  ^)ending.  More  significantly,  the  Federal 
establishment  is  clearly  the  catalyst  for  change  in  national  infrastructure  policies  in  light  of  its 
authorization,  appropriations  and  regulatory  roles,  and  the  accompanying  Federal  influoice  on 
planning,  engineering,  construction,  and  operations  design  standards  and  management  practices. 

Within  this  context,  the  scope  of  the  Federal  Infrastructure  Strat^y  (FIS)  oicompasses 
Federally  provided,  leveraged,  or  regulated  public  works  infrastructure  programs.  This  scope 
could  include  public  buildings,  public  housing,  natural  resources,  human  infrastriK^ture  and  public 
schools,  and  emerging  telecommunication  systems,  and  other  facilities  that  serve  public  needs. 
Elements  of  the  FIS  do  address  some  of  these  programs.  However,  for  the  sake  of  manageability, 
the  strategy  is  focusing  primarily,  although  not  exclusively,  on  the  broad  public  works 
infrastructure  categories  identified  by  the  National  Council  on  Public  Works  Improvement: 
transportation  (highways,  aviation,  mass  transit  and  intermodal),  water  (navigation,  fl(^  control, 
water  supply,  wastewater  and  other  water  resources),  and  waste  (solid,  and  hazardous).^ 

These  three  broad  categories  encompass  large  national  networks  involving  many 
intergovernmental  interests.  Certainly,  lessons  to  be  learned  from  the  nation’s  transportation, 
water  and  waste  systems  can  also  be  applied  to  improve  the  management  of  other  types  of 
facilities.  Focusing  the  scope  of  the  Federtd  Infrastructure  Strategy  on  these  public  works  modes 
does  not  obviate  the  fact  that  other  infrastructure  systems  are  also  important  public  works.  In 
fact,  testimony  at  the  16  January  1993  hearing  on  "Investment  in  America’s  Infrastructure"  before 
the  House  Public  Works  and  Transportation  Subcommittee  on  Economic  Development,  confirms 
the  interest  in  placing  facilities  such  as  public  buildings,  schools  and  hospitals  within  the 
framework  of  the  national  infrastructure  dialogue.’ 

PURPOSE  AND  ORGANIZATION  OF  THIS  REPORT 

This  report  presents  the  results  of  the  first  half  of  the  Federal  Infrastructure  Strat^y 
(FIS)  program  with  a  focus  on  the  guiding  intergovernmental  coordination  ("the  dialogue")  that 
took  place  in  1991  and  1992.  This  dialogue  was  facilitated  by  the  staff  of  the  Advisory 
Commission  on  Intergovernmental  Relations  (ACIR),  and  was  guided  by  a  Federal  interagency 
work  group.  The  ACIR  work  was  funded  and  managed  by  the  Corps  of  Engineers  as  a  central 
component  of  the  FIS  program. 

This  document  also  serves  to  outline  the  resulting  components  of  the  FIS  program  which 
are  currently  underway.  In  addition  to  this  introductory  chapter,  the  main  body  of  this  report  is 
organized  into  eight  sections.  Chapter  II  presents  an  overview  of  infrastructure  policy  issues, 
introduces  the  Federal  Infrastructure  Strategy  Program,  and  includes  a  brief  summary  of  the 
program  elements.  The  program  summary  in  Chapter  n  also  includes  an  index  to  the  remaining 
sections  of  the  report  as  a  reference  guide  for  readers  interested  in  more  detailed  discussions  of 
the  various  program  elements. 

Chapters  III  through  VII  are  organized  to  address  specific  infrastructure  themes.  These 
sections  present  more  detailed  discussions  of  the  FIS  work  elements  within  the  context  of  each 


chiq)tar*s  topic.  Finally,  Clu^^  vm  includes  a  summary  of  the  infrastructure  initiatives 
undertaken  by  the  Corps  of  ^ginem,  while  Chapter  DC  presents  a  summary  of  die  FIS 
im%ram*s  findings  to  date  and  planned  next  ^iq>s.  P^minary  findings  of  the  FIS  ate  based  on 
the  broad  consensus  that  resulted  from  this  initial  {diase  of  intmagency  coordinatton  r^arding  the 
issues  essential  to  the  development  of  a  Federal  stratify. 

The  rqwrt  also  includes  eight  ajpendices  presenting  sdected  key  products  complied  during  the 
first  part  of  the  FIS  effort.  These  appendices  are  as  follows: 


Appendix  A:  A  Summary  of  Previous  Reports:  TTie  Context  of  the  Inftastructime  Ddate 

Appendix  B:  The  Federal  Role:  A  Summary  of  Federal  Responsibilities  in 
Transportation.  Water  Resources,  and  Waste  Management 


Appendix  C:  Background  Paper  -  Interpreting  Trends  in  Federal  Infrastructure 
Investment^  Gordon,  March  1993 


Appendix  D:  Background  Paper  -  The  Value  of  Ir 
1991 


ucture.  McDowdl  and  Bell,  April 


Appendix  E:  Background  Paper  -  Infrastructure  Strategies.  McDowell  and  Bell,  April 
1991 


Appendix  F:  Background  Article  -  Public  Works  for  Tomorrow.  McDowell, 

Intergovernmental  Perspective,  Advisory  Commission  on  Intergovernmental 
Relations,  Summer  1992 

Appendix  G:  ACIR  Report  A-122  -  Toward  a  Federal  Infrastructure  Strategy:  Issues  and 
Options.  Advisory  Commission  on  Intergovernmental  Relations,  August 
1992 


Appendix  H:  Background  Paper  -  Developing  a  Federal  Infrastructure  Strategy.  Vallianos 
and  Stakhiv,  Water  Resources  Update,  Autumn  1991 
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n.  The  State  of  Federal 
Infhistructure  Policy 


Currently  there  is  no  int^rated  Federal  policy  or  strat^y  to  address  the  Nation’s  many 
infrastructure  problems.  Over  the  past  decade  several  major  studies  on  the  nation’s  infrastructure 
problems  have  been  completed.  These  studies  have  immarily  focused  on  defining  national  issues 
and  assessing  the  infrastructure  needs  within  the  ftamework  of  the  traditionally  defined  categories 
of  public  works  infrastructure,  including:  transportation  facilities,  water  resmirce  systems,  and 
the  management  of  solid  and  hazardous  waste.  Although  the  many  infrastructure  problems  have 
been  defined  and  redefined,  the  range  of  public  works  needs  list^  and  assessed,  and  numercHis 
opportunities  for  improvement  identified,  the  issues  associated  with  the  development  of  an 
overarching  Federal  or  multi-agency  strategy  remain  largely  unresolved. 

THE  IMPORTANCE  OF  INFRASTRUCTURE 

Defining  the  scope  of  public  works  infrastructure  has  often  defied  Federal  policymakers  and 
the  communities  of  engineers,  planners  and  elected  officials  alike.  In  fact,  Grigg  rqwrts  that  the 
word  "infrastructure  "  is  not  even  found  in  some  dictionaries.*  Wd)ster’s  H,  New  Riverside 
University  Dictionary  defines  infrastructure  as:  an  underlying  base  or  foundation;  or  the  base 
facilities,  equipment,  and  installation  needed  for  the  functioning  of  a  system.^ 

Historically,  the  physical  characteristics  of  a  public  works  facility  or  system  have  been 
utilized  for  the  definition  and  assessment  of  infrastructure  condition,  while  the  services  provided 
have  been  considered  for  the  analysis  of  economic  benefits.*  However,  even  within  this  context, 
the  various  definitions  of  infrastructure  utilized  by  past  national  assessments  and  needs  studies 
have  differed  significantly. 

In  Fragile  Foundations,  the  comprehensive  study  by  the  National  Council  on  Public  Works 
Improvement,  infrastructure  was  defined  as  the  physical  framework  upon  which  the  nation’s 
economy  depends.''  In  the  broadest  sense  public  worla  infrastructure  includes  fiu;ilities  or  services 
that  share  the  following  general  characteristics:  high  capital  costs,  long  economic  life,  interaction 
with  other  parts  of  a  system,  and  public  ownership.'  This  definition  has  usually  included,  as  a 
minimum,  transportation,  water  resources,  and  waste  numagement  systems. 

Currently,  the  policy  implications  of  the  1991  Intermodal  Surface  Transportation  Efficiency 
Act  (ISTEA)  and  the  increasing  emphasis  on  the  concq>t  of  performance  is  further  clouding  the 
definition  by  shifting  the  focus  of  infrastructure  characterization  from  traditional  mode  categories 
towards  aggregations  of  service  outputs.  For  example,  in  developing  a  National  Tranqx>rtation 
Policy,  the  Department  of  Transportation  organized  its  inquiry  along  the  lines  of  cat^ories  such 
as  intercity  freight,  intercity  passenger,  urban/suburban  mobility,  international,  etc. 
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INFRASTRUCTURE  AS  A  FEDERAL  FOUCY  ISSUE 


Tlie  OMiditiim  of  the  Nation’s  infrastructure  was  a  subject  of  wideqnead  interest  b^inning 
in  the  early  1980’s.  In  1981,  a  study  by  Pat  ClKMde  and  Susan  Waltn^,  America  in  Ruins:  The 
Decaying  Infrastructure,  suggested  Uiat  the  Nation  needs  to  pay  much  greatra-  attention  to  the 
maintenance  of  public  facilities  essential  to  national  economic  growth. 


AmCTica  in  Ruins  triggered  a  watershed  of  rqxvts  through  the  1980’s  and  the  early  1990’s 
which  d^ted  the  fundamratal  issues  surrounding  infrastructure  need,  investntoit  ^tegies,  and 
the  clarification  and/or  reform  of  the  roles  of  all  levels  of  government  in  providing  and 
maintaining  public  works.  A  summary  of  tte  findings  and  recommendations  of  subsequoit  key 
national  infrastructure  studies  of  interest  to  the  migoing  strat^y  development  can  be  found  in 
Appendix  A.  A  Summary  of  Previous  Reports:  The  Context  of  the  Infrastructure  Debate.  This 
summary  includes  key  Congressional  infrastructure  assessments  by  the  Congressional  Budget 
Office  (CBO),  the  Office  of  Technology  Assessment  (OTA),  and  the  Joint  Economic  Committee. 

The  most  comprehensive  national  study  was  the  1988  final  report  of  the  National  Council  on 
Public  Works  Improvement  (the  "Council",  1984-1987).  The  Council  was  created  by  the  Public 
Works  Improvement  Act  of  1984  (P.L.  98-501).  The  Council’s  conclusions  reflected  the 
preparation  and  synthesis  of  over  5(X)0  pages  of  research  material  involving  dozras  of 
infrastructure  topics,  and  the  results  of  num^us  public  hearings  and  other  public  forums. 
Although  the  fin^  report  concluded  that  the  state  of  Ae  Nation’s  infrastructure  stock  was  not  as 
poor  as  previous  reports  had  purported,  there  was  a  danger  that,  if  action  is  not  taken,  further 
deterioration  of  public  facilities  will  threaten  the  Nation’s  economic  productivity. 

In  its  report  to  the  President,  the  Council  specifically  found  "convincing  evidence  that  the 
quality  of  America’s  infrastructure  is  barely  adequate  to  fulfill  current  requirements,  and 
insufficient  to  meet  the  demands  of  future  economic  growth  and  development."’ 

The  report  called  for  a  doubling  of  the  Nation’s  capital  investment  and  for  renewed  attention 
to  the  maintenance  of  highways,  roads,  bridges,  airports,  transit  systems,  ports,  waterways  and 
other  water  resources  projects,  and  water  supply,  wastewater  treatmmt,  solid  waste  dispos^,  and 
hazardous  waste  management  facilities.  The  full  text  of  the  Council’s  recommendations  are 
presented  in  Figure  1. 

The  debate  over  the  Council’s  recommendations  resulted  in  a  rush  of  other  rqwrts  by  the 
Congressional  Budget  Office  and  the  Congressional  Office  of  Technology.  Several  of  these 
studies  challenged  the  Council’s  recommendation  that  national  infrastructure  outlays  should  be 
increased  by  as  much  as  100  percent.  For  example,  in  it’s  report  New  Directions  for  the  Nation’s 
Public  Works.  CBO  placed  greater  emphasis  on  ensuring  the  economic  efficiency  of  each 
investment  or  project.  This  report  stated  that  "although  further,  carefully  selected  investments 
in  public  infrastructure  may  well  be  productive,  there  is  little  evidence  that  substantial, 
across-the-board  increases  in  current  programs  would  be  more  productive  on  average  than  private 
investment."’® 
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No  single  approach  is  adequate  to  ensure  the  future  viability  of  Amoica’s 

infrastructure.  A  broad  range  of  measures  is  necessary  to  make  a  meaningful  difference 

by  the  turn  of  the  century.  Specifically  these  should  include: 

•  A  national  commitment,  by  all  levels  of  government  and  the  private  sector,  to  increase 
capital  spending  by  as  much  as  100  percent  above  current  levels. 

•  Clarification  of  the  respective  roles  of  the  Federal,  state,  and  local  govemmoits  in 
infrastructure  construction  and  management  to  focus  responsibility  and  increase 
accountability. 

•  More  flexible  administration  of  Federal  and  state  mandates  to  allow  cost-effective 
methods  of  compliance. 

•  Accelerated  spending  of  the  Federal  highway,  transit,  aviation,  and  waterways  trust 
funds. 

•  Financing  of  a  larger  share  of  the  cost  of  public  works  by  those  who  benefit  from 
services. 

•  Removal  of  unwarranted  limits  on  the  ability  of  state  and  local  governments  to  help 
themselves  through  tax-exempt  financing. 

•  Strong  incentives  for  maintenance  of  capital  assets  and  the  use  of  low-capital 
techniques,  such  as  demand  management,  coordinated  land  use  planning,  and  waste 
reduction  and  recycling. 

•  Additional  support  for  research  and  developmeit  to  accelerate  technological  innovation 
and  for  training  of  public  works  professionals,  and 

•  A  rational  capital  budgeting  process  at  all  levels  of  government. 

None  of  these  steps  will  be  easy  or  unopposed.  But  the  increasing  cost  of  delay  is  certain. 

The  Council  urges  the  President,  the  Congress,  and  the  Nation’s  state  and  local  leaders  to 

act  on  the  agenda  immediately. 


Source:  National  Council  on  Public  Works  Improvements,  Fragile  Foundations. 
1988. 
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Today,  Federal  infrastructure  policymaking  is  focusing  on  the  design  of  programs  that  best 
contribute  to  economic  growth,  including  the  targeting  of  investments  on  those  projects  that  wiU 
have  the  highest  social  rate  of  return.  A  currmt  initiative  aimed  at  developing  the 
administration’s  infrastructure  policy  is  the  National  Economic  Council’s  interagency  working 
groups  on  infrastructure  management  and  finance.  These  groups  include  representatives  from  the 
Departments  of  Transportation,  Treasury,  Labor,  Army,  the  Environment  Protection  Agoicy, 
the  Office  of  Management  and  Budget,  and  the  President’s  Council  of  Economic  Advisors. 

The  management  working  group  is  examining  methods  to  improve  the  ways  agencies  choose 
the  level  and  composition  of  agency  investment  portfolios,  and  ways  of  incorporating  performance 
incentives  into  Federal  infrastructure  grant  programs. 

The  finance  group  is  examining  how  financing  methods  affect  the  adequacy  and  efficiency 
of  infrastructure  outlays,  including  consideration  of  concepts  such  as  a  F^eral  Infrastructure 
Bond  Bank,  added  support  for  state  revolving  funds  dedica^  to  infrastructure,  and  liberalizing 
the  rules  governing  the  use  of  tax-exempt  bonds.  Other  finance  proposals  under  consideration 
include  reforming  the  pricing  infrastructure  facilities,  variation  of  cost-sharing  formulas,  the 
consequences  of  adopting  some  form  of  a  capital  budget. 


Both  groups  are  receiving  the  interim  reports,  background  papers,  and  work-in-progress 
outputs  of  the  FIS  program,  including  products  of  the  ongoing  interagency  task  force  meetings, 
as  inputs  to  the  administration’s  policy  deliberations. 

THE  FEDERAL  INFRASTRUCTURE  STRATEGY 

Determining  the  appropriate  Federal  infrastructure  roles,  the  proper  levels  of  investment  in 
public  works,  and  the  changes  needed  to  make  Federal  programs  more  efflcient  and  effective  is 
a  continuing  challenge.  The  Federal  Infrastructure  Strategy  program  was  initiated  to  act  as  a 
catalyst  in  the  ongoing  debate. 

The  program  is  a  more  detailed  follow-up  to  the  work  of  the  National  Council  on  Public 
Works  Improvement,  the  Congressional  Budget  Office,  the  Congressional  Office  of  Technology 
Assessment,  and  other  national  studies.  Therefore,  development  of  the  strategy  recognizes  that 
the  Nation’s  infrastructure  needs  have  already  been  adequately  defined.  As  such,  however,  the 
current  effort  constitutes  the  first  such  examination  of  national  infrastructure  issues  from  within 
the  design  of  the  Federal  implementation  agencies. 

The  aim  of  the  effort  is  the  formulation  of  a  substantive  framework  that  can  serve  to  focus 
the  national  debate  on  the  need  for,  and  the  elements  of,  a  Federal  infrastructure  strategy.  An 
initial  objective  is  the  improvement  of  interagency  coordination  of  information,  strategies,  and 
resources  towards  sharing  of  efficient  procedures  and  technologies,  and  minimizing  programmatic 
conflicts  and  redundancies. 


Strategy  Approach 

Policy  guidance  for  the  Federal  Infrastructure  Strat^y  is  provided  by  the  Assistant  Secretary 
of  the  Army  (Civil  Works)  and  program  execution  is  overseen  by  the  Headquarters,  U.S.  Army 
Corps  of  Engineers  Office  of  Interagency  and  International  Activities  (CECW-I).  Detailed 
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program  and  technical  managem^it,  and  operational  responsibilities  reside  with  the  Corps’ 
Institute  for  Water  Resources. 

The  effort  is  being  managed  by  the  Corps  as  a  cooperative  intergovernmental  effort.  The 
thrust  of  the  approach  is  one  of  interagency  partnership,  with  independent  third  party  expats  such 
as  the  Advisory  Commission  on  Intergovernmental  Relations  (ACIR),  the  National  Academy  of 
Science’s  Building  Research  Board  (BRB),  the  American  Public  Works  Associatirm  (APWA),  the 
National  Academy  of  Public  Administration  (NAPA),  the  Civil  Engineering  Research  Foundation 
(CERF),  and  other  groups,  being  tasked  to  facilitate  and  organize  the  various  dialogues, 
workshops  and  inquiries  on  the  identified  issues. 

As  displayed  in  Figure  2,  a  three-tier  approach  is  being  pursued  to  involve  a  broad  spectrum 
of  participants  in: 

a.  A  collaborative  intergovernmental  dialogue  to  define  and  clarify  the  roles  of  various 
levels  of  infrastructure  agencies  in  resolving  national  public  worla  problems; 

b.  In-depth,  interagency  inquiries,  workshops,  and  technical  studies  on  important 
infrastructure  topics  to  better  develop  the  technical  and  management  foundations  of  the 
policy  formulation  process; 

c.  The  commission  of  theme  papers  and  technical  documents  on  specific  public  works  issues 
to  serve  as  the  basis  for  subsequent  interagency  discussions  or  follow  up,  in-depth 
inquiries. 

Approximately  thirty  separate  study  elements  have  been  formulated  within  this  three-tier 
approach,  with  the  fundamental  goal  of  utilizing  the  Federal  role  as  a  catalyst  for  effecting  closer 
coordination  between  all  levels  of  government. 

Basic  Principles 

During  the  formative  phases  of  the  strategy  development,  key  recommendations  of  the 
National  Council  on  Public  Works  Improvement  (1988)  and  others  were  examined  towards  the 
formulation  of  guiding  principles  to  frame  the  interagency  dialogue."  These  principles  are  among 
the  recommendations  includ^  in  the  Council’s  1988  report  to  the  President  and  Congress,  but 
also  reflect  the  influence  of  subsequent  work  by  the  Congressional  Budget  Office,  the  Office  of 
Technology  Assessment,  and  the  participants  in  the  initial  stage  of  the  FIS  dialogue  facilitated  by 
the  Advisory  Commission  on  Intergovernmental  Relations. 

Note  that  the  current  dialogue  necessarily  confronts  the  debate  suggested  by  the  contrast 
between  the  Council’s  recommendation  to  double  the  level  of  national  infrastructure  investment, 
and  CBO’s  cautions  against  large  across-the-b<^d  increases  in  current  programs.  Of  course, 
since  the  time  these  reports  were  published  the  ability  of  public  revenue  systems  to  respond  to 
changing  infrastructure  priorities  has  further  declined  at  all  levels  of  government. 


FEDERAL  FOUCY  9 


Prc^^ram  Approadi 


Currait  policy  discussions  recognize  that  strategy  development  needs  to  look  beycxid 
infrastructure  financing  reform,  and  must  also  focus  on  improving  the  management  of  existing 
capital  stock,  while  insuring  the  economic  efficiracy  of  future  public  works  investments.  The 
principles  selected  include: 

•  Increased  onphasis  on  improving  the  performance  and  efficiency  of  both  existing 
facilities  and  capital  investments; 

•  Clarification  of  the  respective  roles  of  the  Federal,  state  and  local  governments  in  fiie 
construction  and  management  of  infrastructure  to  focus  responsibility  and  increase 
accountability; 

•  More  flexible  administration  of  Federal  and  state  regulations  to  allow  cost-^ective 
methods  of  compliance; 

•  Coordinated  Federal  infrastructure  R&D  strat^ies,  and  accek'  ated  technology  diaring 
programs. 

•  Financing  a  larger  share  of  the  cost  of  public  works  by  those  who  benefit  from  services; 
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A  rational  capital  budgeting  inrocess  at  all  levels  ci  govenunent; 


•  Strong  incentives  to  ensure  adequate  maintoiaiice  and,  nKM«  rigorous  itte<^  low  capital 

techniques  for  delivering  service  and  meeting  poformance  goals. 

In  concluding  its  report  the  Council  also  recommended  that  state  and  local  governments 
continue  to  play  their  traditimial  leadership  roles  in  the  construction  and  management  of  the 
nation’s  infrastructure,  but  conditioned  by  Ae  Council’s  belief  that: 

•  The  Federal  government  must  act  as  a  ftiU  and  responsible  partnor  tm  a  kmg  tenn  bads 

in  the  national  effort  to  increase  and  sustain  public  cafdtal  investment. 

The  current  int^est  and  level  of  Federal  agrocy  participation  in  the  FIS  program  reflects  the 
desire  of  the  agencies  to  serve  as  responsible  partners  in  such  a  national  effort. 

PROGRAM  SUMMARY  AND  INDEX 

This  section  contains  a  brief  narrative  summary  of  each  study  element  within  the  Federal 
Infrastructure  Strategy  Program.  The  descriptions  are  presented  in  accordance  with  Ute  three-tier 
study  approach,  grouped  and  organized  under:  the  interagency  dialogue,  in-dq>th  inquiries,  and 
background  issue  papers.  The  study  descriptions  are  induced  to  provide  a  reference  guide  for 
read^s  interested  in  the  more  detailed  discussions  of  the  study  elements  that  can  be  found 
elsewhere  in  the  main  report. 

Riteragency  Dialogue 

The  interagency  consultation  process  was  divided  into  two  phases.  The  completed  first  stage 
focused  on  framing  the  infrastructure  issue  areas  that  should  be  addressed  by  the  Federal 
government,  along  with  potential  opportunities  to  further  interagency  co(^)eration.  This  phase 
culminated  in  the  approval  of  the  study  findings  by  the  ACIR,  and  their  publication  of  the  report 
titled  Toward  a  Federal  Infrastructure  Strategy,  which  documents  the  findings  resulting  from  the 
interagency  coordination  process.  The  subsequent  phase,  still  ongoing,  consists  of  a  second  round 
of  issue  specific  interagency  task  forces  which  are  following  up  on  key  recommrodadons  of  the 
initial  consultation.  (Chapter  m) 

Second  Phase  of  the  Interagency  Dialogue 

This  stage  of  interagency  coordination  is  aimed  at  the  development  of  principles,  guidelines, 
and  action  plans  to  address  key  issues  that  were  idrotified  during  the  synthesis  workshop  of  the 
initial  dialogue.  The  ACIR  has  agreed  to  organize  and  facilitate  six  intmgency  task  forces,  each 
of  which  is  convening  a  series  of  working  sessions  over  a  three  to  four  month  pmiod  on  a  subject 
area.  These  sessions,  which  will  emphasize  continued  Federal  interaction  with  state  and  local 
governments  and  the  private  sector,  will  be  followed  by  a  plenary  session  including  all 
participants.  (Chapter  ID) 
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The  six  tq>ics  selected  are: 


Assessing  Infrastructure  Strategies;  This  task  force  will  focus  on  improving  the  effectiveness 
of  Federal  infrastructure  strat^y  development  through  more  consistent  use  of  program 
performance  measurements  as  a  defined  rationale  for  investmoit  decisions.  Performance  based 
needs  studies,  data,  and  analytical  techniques  will  be  shared  and  examined  towards  the 
development  of  alternative  decision-making  frameworks  that  can  improve  the  traditional 
unevaluated  needs  study  ("wish  list")  approach  towards  the  development  of  common  practices  and 
cooperative  investment  opportunities.  (Chapter  IV) 

ADDlyini2  Cost-Benefit  Analyses;  This  workgroup  will  examine  the  current  cost-boiefit  and/or 
alternative  methodologies  among  Federal  s^encies  in  order  to  share  successful  techniques  and 
lessons  learned,  and  to  promote  best  practices.  The  role  of  cost-benefit  analyses  to  support  csqntal, 
maintenance  and  post  investment  decisions  will  be  assessed,  with  a  focus  on  how  the  various 
Federal  infrastructure  agencies/offices  translate  the  results  of  the  analyses  into  policy  and 
programming  decisions.  In  addition,  the  statutory  or  administrative  barriers  to  more  cooperative 
and  common  practices  will  be  critically  examined.  (Chapter  IV) 

Deferred  Maintenance  and  Public  Reporting  Practice:  Issues  to  be  addressed  include  the  utility 
of  incorporating  the  accounting  practice  of  including  long  term  accrued  liability  as  an  element  of 
Federal  decisionmaking,  pricing  and  budgeting  for  infrastructure  investments.  The  practice  of 
accounting  for  the  accrued  or  unfunded  liability  of  a  capital  asset  will  be  examined,  including 
publicly  reporting  postponed  Federal  maint^iance  spending  as  a  financial  liability  in  order  to 
increase  the  visibility  of  deferred  maintenance  decisions.  (Chapter  VII) 

Environmental  Decisionmaking  for  Public  Works  Projects!  This  workgroup  will  focus  on  a 
specific  Federal  regulation  concerns  regarding  the  need  to  simplify  and  streamline  permitting 
procedures.  The  objective  of  this  effort  is  to  reduce  infrastructure  investment  costs  and  minimize 
implementation  delays,  while  still  insuring  oivironmental  protection.  Issues  involving  the 
sequential  steps  and  separate  decision  points,  the  many  sq)arate  agoicies  involved  (each  with 
differing  responsibilities  and  procedures),  and  the  overlapping  Federal,  state  and  local 
requirements,  will  be  addressed.  (Chapter  VII) 

Flexible  and  Performance  Based  RepilatioM;  Issues  involved  with  Federal  regulation  and 
unfunded  mandates  affecting  state  and  local  governments  will  be  examined  tt)wards  the 
development  of  more  flexible,  performance-ba^  regulations  and  the  clarification  of  regulatory 
roles  and  responsibilities  at  all  levels  of  government.  Examples  of  successfully  drafted  and 
implemented  performance-based  regulations  will  be  shared,  and  the  effective  use  of  the 
Regulatory  Flexibility  Act  of  1980,  including  its  attention  to  small  governments,  will  be 
addressed.  (Chapter  VD) 

Diversified  Infrastructure  Financing;  This  task  force  will  examine  the  development  and  use  of 
diversified  revenue  sources  to  support  infrastructure  investment  initiatives.  Topics  will  include: 
pricing  investments  with  a  view  towards  the  "beneEciary  pays"  principle,  increased  emphasis  on 
instituting  user  fees,  greater  reliance  on  revolving  loan  funds  and  investmrat  pools,  potential  tax 
code  modifications  (including  tax-exempt  financing),  public/private  revenue  diversification 
partnerships,  and  interagency  or  inter-trust  fund  transfers.  (Chapter  VD 
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In-Depth  Inquires  and  Technical  Studies 


Concurrent  with  the  ACIR  facilitated  int»agency  dialogue  described  above,  twelve  in-dq)th 
inquiries  were  formulated  consistent  with  the  int»agency  ccmsensus  on  impOTtant  infrastructure 
issues.  These  studies  are  being  conducted  to  further  ^ress  the  technical  and  nuuiagement  needs 
of  an  overarching  Federal  infrastructure  strat^y. 

Completed  studies  include  early  work  on  tqncs  selected  based  on  the  previous  wmk  of  the 
NCPWI,  CBO,  OTA,  and  others.  Current  work,  still  ongoing,  was  formulated  to  insure  that  the 
full  range  of  infrastructure  topics  are  being  addressed  in  accordance  with  the  five  essential  issue 
areas  identified  during  the  initial  phase  of  the  dialogue. 

All  of  the  inquiries  draw  on  a  diverse  cross-secticm  of  third  party  mcpeits  to  fadlitate  die 
studies,  as  well  as  the  participation  of  Federal,  state  and  county  agencies,  professional  societies 
and  public  interest  groups.  Several  initiatives  are  being  cost  Glared  with  oth^  Fednal  agencies. 
The  studies  include  the  following: 

Measuring  and  Improving  Infrastructure  Performance!  The  National  Academy  of  Scioice’s 
National  Research  Council,  acting  through  its  Building  Research  Board  (BRB),  is  conducting  this 
study  of  infrastructure  performance.  The  study  will  examine  how  infrastructure  performance  has 
been  characterized,  how  standards  have  been  set,  and  what  the  impact  of  this  experience  has  been 
on  the  costs  of  providing  infrastructure.  A  specific  objective  of  the  inquiry  is  to  develop  qitions 
which  could  be  used  to  integrate  performance  measurement  into  our  nation’s  infrastructure 
planning,  design,  maintenance,  research  and  management  processes.  (Chapter  IV) 

Economic  Impacts  of  Federal  Infrastructure  Investments:  The  purpose  of  this  cooperative 
interagency  study  is  to  assess  the  total  rate  of  return  of  Federally  provided  and  leveraged 
infrastructure  investment.  The  study  will  focus  on  infrastructure  spending  in  the  Naticm’s  public 
works  categories  of  transportation,  water  resources  development,  wastewater  treatmoit,  and 
hazardous  and  solid  waste  disposal.  The  study  will  build  upon  the  accumulated  knowledge  to 
determine  what  payoffs  are  likely  to  result  from  Federal  infrastructure  investments.  (Chapter  IV; 
and  study  outline  and  discussion  to  be  published  as  DVR  Report  93-FIS-4) 

Public  Works  Infrastructure  Innovation:  This  study,  recently  completed,  was  conducted  by 
the  U.S.  Army  Corps  of  Engineers  Construction  Research  Laboratories  (USACERL).  The  study 
focused  on  four  critical  areas  of  interest;  barriers  to  infrastructure  innovations  and  innovation 
adoption  processes;  a  model  for  a  national  strategy  on  Infrastructure  Research  and  develqiment 
(R&D)  and  Technology  Transfer  (IRTT);  the  process  of  technology  dissemination;  and  the 
development  of  a  technology  diffusion  model.  (Chafrter  V;  and  to  be  published  in  two  volumes 
as  IWR  Reports  93-nS-2  and  93-FIS-3) 


Federal  Public  Works  Infrastructure  R&D;  This  inquiry  was  undertaken  to  identify  the  Federal 
agencies  directly  or  indirectly  involved  in  infrastructure  R&D,  as  well  as  the  areas  of  research 
emphasis  and  the  funding  d^icated  to  these  programs.  The  study  also  examined  how  Federal 
agencies  administer  infrastructure  R&D,  while  baseline  R&D  funding  trend  data  is  being 
developed  and  disaggregated  into  public  works  categories,  and  by  Federal  agency,  office  and 
laboratory.  The  research  was  performed  by  the  American  Society  of  Civil  Engineers’  Civil 
Engineering  Research  Foundation  (CERF)  in  cooperation  with  the  Corps  of  Engineers  Civil 
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Engmeering  Researdi  Lab(»ati»y,  and  the  Univosity  of  niinois.  (Chi^lar  V;  md  to  be 
publlriMd  as  IWR  Report  93-F1S-5)) 

Tedmology  Transfer  Demonstration  nt||ects 

Cooperative  Federal  R&D  Tgriinftlogv  Traiwferi  This  effort  is  aimed  at  the  bfoader 
objective  of  improving  the  i»ocesses  for  tran^erring  infrastructure  rdaied  tedmcdogy  from 
Federal  R&D  programs  into  practice  within  munkipol  public  w(»lcs  agencies.  The  study  is  being 
focilitated  by  the  Civil  Engineering  Research  Foum^onfCERF),  die  research  instrument  created 
by  the  American  Sodety  of  Civil  Engineers  (ASCE). 

The  effort  includes  the  identification  and  coiduct  of  ten  demonstration  jmiyects  through  die 
ai^Ucadon  of  a  five  stqi  technology  transfer  |»ocess.  The  work  is  bang  co-sponsored  by  a  range 
of  Federal  agency  partners,  including:  the  Federal  Highway  Administration  (FHwA),  the 
Environmental  Protection  Agency  (EPA)  and  die  Bureau  of  Reclamation,  Dqpartment  of  die 
InteriOT.  In  additicm,  other  agencies  who  have  agreed  to  serve  on  die  Study  Advismy  Group 
(SAG)  include:  the  National  Institute  of  Standards  and  Technology  (NIST),  die  Western  Pow«' 
Administration,  Dq[>artmait  of  Energy  (DOE),  and  the  Corps  Waterways  Experimoit  Station 
(WES).  (Chapter  V) 

Coras  of  Engineers  Technology.  A  number  of  currendy  available  technologies  developed 
by  the  Corps  of  Engineers  were  considoed  for  demonstration  under  the  Fedoal  Infrastructure 
Strat^y  (FIS)  program.  Two  currently  available  technologies  were  chosen:  (1)  the  nondestructive 
pavement  evaluation  and  overlay  design  process  developed  by  the  Pavement  Systems  Division  of 
the  Corps  Waterways  Experiment  Staticm  (WES),  and  (2)  die  water  use  forecasting  system  known 
as  IWR-MAIN  developed  by  the  Corps  Institute  of  Water  Resources  (IWR).  (Chapter  Vm) 

Nondestructive  Pavement  Testing.  WES’s  nondestructive  evaluation  procedure  using  the 
Falling  Weight  Deflectometer(FWD)  can  assess  the  structural  adequacy  of  pavement  and  can 
determine  design  rehabilitation  strat^ies  that  pmform  with  reduced  life  cycle  costs.  WES  is 
directing  the  technology  transfer  process.  The  Federal  Highway  Administrati(Mi(FHwA)  and  the 
American  Public  Works  Association  (APWA)  is  serving  as  partners  in  the  project.  Three 
locations  have  been  selected  for  the  demonstrations:  Cincinnati,  Ohio,  Warren  County, 
Mississippi,  and  the  San  Francisco/Berkeley  Bay  area,  California,  and  the  Corps  is  Altering  into 
Cooperative  Research  Agreements  (CRADA’s)  with  each  government. 

IWR-MAIN.  The  IWR-MAIN  (Institute  for  Water  Resources  Municipal  And  Industrial 
Needs)  state-of-the-art  forecasting  system  is  specifically  designed  for  forecasting  water 
requirements  within  a  defined  study  area,  commonly  a  city,  county  or  water  utility  service  area. 
IWR  is  guiding  the  technology  transfer  process  through  an  IWR-MAIN  Users  Group  towards  the 
goal  of  facilitating  the  training,  application,  and  continuing  enhancement  of  the  model  to  address 
evolving  needs.  Current  memb^  of  the  group  include  the  American  Wa^  Works  Association 
(AWWA),  the  American  Public  Works  Association  (APWA),  and  Planning  and  Management 
Consultants,  Ltd. 


Local  Public  Finance  Impact  (LPFD  Model;  The  objective  of  this  research  by  IWR’s 
Navigation  Division  is  to  develop  and  implement  a  system  of  procedures  for  estimating  the 
expenditure  and  revenue  impacts  of  water  resource  projects  at  the  state  and  local  governmoit 
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levels.  The  model  will  focus  on  esdmatiiig  the  pfx>|ect’s  practi^  consequences  on  local  puUic 
revalues  and  expenditures,  such  as  secondary  enqdo3rment ukI  ino(Mne  effects.  Itooddbeuaed 
by  local  govemmoits  to  assess  the  potoitial  rdationsh^  between  future  expenditures  and  revenues 
towards  the  development  of  a  fisc^  policy  action  (Ouqpter  YD 

Public  Works  Management  Practices  and  Barriers;  The  Corps  has  joined  with  APW A  and  the 
National  Academy  of  Public  Administration  (NAPA)  to  identify  suid  evaluate  roacRilodts  which 
prevail  municipal  public  works  departments  from  operating  effectivdy.  Using  APWA’s 
Management  Practices  Manual,  twelve  state/local  agendas  across  die  nation  have  been  sdected 
as  case  studies  to  determine  what  legislative,  administrative,  and  tedinical  roaitttilocks  whidi 
impede  implementation  of  improved  management  |»actices.  NAPA  will  lead  the  evaluation  phase 
and  will  also  recommend  options  to  overcome  die  barrios,  including  drafts  of  potential  l^slatkm 
or  revised  administrative  or  regulatory  procedures.  (Chapter  VII) 


Infrastructure  Maintenance  -  Performance  Riynrting  and  AccauntiiM:  The  purpose  of  this 
study  by  the  Urban  Institute  is  to  determine  the  utility  of  accounting  systems  that  provide  strong 
incentives  to  ensure  adequate  maintenance  of  capital  assets.  The  costs  of  defened  maintenance 
will  be  examined,  and  the  links  between  accounting  requirements  and  maintenance  qiending  will 
be  assessed.  Recommendations  could  address  improvemoits  in  Federal  acemmting  mediods, 
including  the  use  of  disincentives  to  defened  maintenance  by  public  works  decision  makos. 
(Chapter  VII) 


Federal  Budgeting  for  Capital  Programs:  The  objective  of  this  study  is  explore  the 
administrative,  institutional  and  programmatic  methods  for  improving  the  Federal  government’s 
capital  investments.  A  panel  of  experts  with  ix^kground  in  the  relevant  Fedoal  programs, 
tinancial  management  and  capital  budgeting  will  work  with  the  Corps  to  recommend  realistic  and 
practical  capital  investment  goals,  and  to  determine  to  what  extent  the  existing  Fedoal  capital 
programs  are  meeting  these  goals.  (Chapter  VII) 


Background  and  Theme  Papers 


In  addition  to  the  inquiries  and  technical  studies  discussed  above,  a  wide  range  of  bacl^round 
papos  and  specific  issue  studies  have  beat  commisnoned  on  selected  public  works  topics.  Ten 
papers  have  been  completed,  with  several  serving  as  the  basis  for  subsequent  interagency 
discussions  or  follow  up  inquiries. 


The  Value  of  Infrastructure;  This  background  papo  by  McDowell  and  Bell  discusses  the  value 
of  infrastructure  within  the  context  of  the  Natioi’s  eccmomic  health,  describes  the  relatioiship 
between  productivity  in  the  public  and  private  sectors,  and  highlights  the  impotance  of  suitable 
quantitative  measures  to  inf^tructure  decision-making.  (Chapter  IV;  Appendix  D) 

Alternative  Infrastructure  Strategies  and  Implementation  Techniques!  A  second  background 
paper  by  McDowell  and  Bell,  this  effort  focuses  on  techniques  for  implemoiting  alternative 
infrastructure  strategies,  including  funding  mechanisms,  allocating  respemsibilities,  and 
management  tools.  (Chapter  IV;  Appendix  E) 

Financing  Innovations  in  State  Government;  This  technical  study,  which  is  documented  in  the 
report  prepared  by  the  Urban  Institute  titled  State  Programs  for  Community  Infrastructure: 
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Innovations  in  Financin£  Methods  and  Program  Operations,  examined  programs  in  nine  slates  to 
supptm  local  water  supply,  wastewater  treatment,  and  solid  waste  effects.  The  study  includes  the 
results  of  a  literature  survey  and  intmviews  of  state  administrates  focused  on  examj^  of 
innovative  State  assistance  methods.  (Chapter  VI;  and  to  be  included  in  IWR  Report  93-FIS-6) 


nie  Role  of  Tax  Exempt  Financing  in  Infrastructure  Devetonmeiit!  This  background  study 
by  Apogee  Research,  Inc.,  is  documented  in  the  rqmrt  titled  Effects  of  Fedeal  Tax  Policy  on 
Infrastructure  Investment.  The  study  reviewed  the  provisions  of  the  Tax  Reform  Act  of  1986  and 
its  amendments  that  effect  tax  exempt  bonds  and  their  use  for  state  and  local  financing  of  public 
works  projects.  (Chai^er  VI;  and  to  be  included  in  IWR  Report  93-FIS-6) 

Stimulatina  Innovation:  This  background  p^r  by  J.  Walaszek  of  the  Corps  of  Engineers 
Construction  Bigineering  Research  Laboratories  (CECERL),  explores  the  befits  of  R&D 
innovation  and  outlines  common  barrier  to  technology  transfer.  Methods  to  overcome  these 
barriers  are  discussed,  including  specific  Corps  {nograms  currently  in  place.  (Chapter  V) 

Relationship  Between  Standards  and  Pterfonnancet  This  background  paper  by  GKY  & 
Associates,  Inc.,  explores  the  relationships  between  standards  and  the  performance  of 
infrastructure.  It  documents  fundamental  concq>ts  related  to  infrastructure  performance 
measures,  standards,  criteria,  and  objectives,  including  the  analysis  of  three  case  studies  within 
the  public  works  categories  of  transportation  commercial  airports  -  Federal  Aviation 
Administration),  water  resources  (fl(^  control  -  Corps  of  Engineers),  and  waste  (waste  to 
energy  -  Environmental  Protection  Agency).  (Chapter  IV) 

Capital  Budgeting  Lessons:  This  paper  addresses  the  fundamental  issues  regarding  the  concept 
of  csyiital  budgeting  towards  understanding  the  budgeting,  accounting,  and  asset  management 
implications  of  the  process.  It  critically  examines  the  concq)tual  and  philosophical  arguments 
underlying  capital  budgeting,  and  analyzes  the  relationship  between  budgeting  reforms  and 
improved  management  decisions.  (Chai^er  VH) 

Infrastructure  Summaries:  This  is  a  consolidated  listing  and  summary  of  reports  published 
between  1981  and  1991  that  reflect  an  interest  in  the  condition  of  the  Nation’s  public  works 
infrastructure.  The  summaries  report  is  being  used  as  a  living  reference  documoit  during  the 
Federal  Infrastructure  Strategy  Program.  Two  editions  have  already  been  completed,  with  a  new 
version  planned  for  1993.  (Chapter  VII;  and  to  be  updated  as  IWR  Report  93-FIS-7) 

Developing  a  Federal  Infrastructure  Strategy;  An  early  output  of  the  Federal  Infrastructure 
Strategy  program,  this  paper  by  L.  Vallianos  and  E.Z.  Stakhiv  of  the  Institute’s  Policy  and 
Special  Studies  Division,  documented  the  Corps  of  Engineers’  initial  thinking  on  the  FIS  program 
and  described  the  strategy’s  formative  activities.  (Chapter  Vni;  Appendix  H) 

Managing  the  Nation’s  Infrastructure  -  The  Role  of  the  Corns  of  Engineers;  Another  early 
effort,  this  working  paper  by  J.  E)elli  Priscoli,  E.  Z.  Stakhiv  and  J.  Westi>hall  discusses  the  Corps 
per^iective  on  and  potential  contribution  to  the  Nation’s  future  infrastructure  needs.  Several 
specific  prototype  programs  are  recommended,  including  the  application  of  a  revolving  grant/loan 
trust  fund  for  water  resources  projects.  (Chapter  VIII) 
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Other  Ongoing  Work 


Interagency  Cooperative  Studies;  Two  coqjerative  efforts  with  the  Environmental  Protection 
Agency  (EPA)  focusing  on:  (1)  the  develc^moit  of  a  methodology  for  analyzing  the  employmoit 
effects  of  public  non-csy)ital  environmoital  investments  in  water  resources  restoration  programs, 
and  (2)  the  formulation  of  a  data  base  of  water  quality-based  pricing  strategies  for  w^  weadier 
utilities.  Work  includes  identifying  state-of-the-art  pricing  strategic  currently  being  utilized. 
(Chapter  vm) 


I  !  T  ^1.^0 ! !  ■-(  ; 


Fragile  Foundations  and  Congressional  Policy;  Hnw  has  Cnngress  Responded?;  This  paper 
will  describe  the  policy  recommendations  made  by  the  National  Council  on  Public  Works 
Improvement  in  Fragile  Foundations,  and  will  examine  the  content  and  political  direction  of 
infrastructure  related  proposals  introduced  in  Congress  between  1988  and  1992.  (Chapter  IV) 


background  paper  will  address  the  impact  of  the  changing  structure  of  the  national  economy  on 
the  elected  officials  and  policymakers  who  allocate  infrastructure  investments.  This  includes,  at 


the  Federal  level,  examining  how  changing  economic  interests  affect  the  political  constituencies 


of  Congress.  (Chapter  IV) 
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Clarifying  Responsibilities: 
The  Federal  Role 


In  1988  the  National  Council  (m  Public  Wmics  Improvement  found  that  existing 
responsibilities  for  public  works  involve  a  complex  array  of  institutions  and  interrelaticmships  for 
which  accountability  is  sometimes  difficult  to  idoitify.  The  roles  of  the  various  Federal,  state, 
local,  and  private  sector  interests  vary  not  only  by  the  type  of  infrastructure  program,  but  also  by 
the  nature  of  the  programmatic  responsibilities  involv^.  The  complexities  inherent  in  these 
relationships  remain  today,  even  as  Federal  aid  for  infrastructure  has  d^lined  through  the  1980*s 
and  state  and  local  governments  have  assumed  more  responsibilities. 

The  principal  public  works  tasks  outlined  by  the  Council  in  Fragile  Foundations  continues  to 
provide  a  framework  for  identifying  and  allocating  basic  roles  and  responsibilities  among  the 
various  public  works  interests.  These  tasks  include  the  following:'^ 

•  Establishing  program  goals,  policies  and  strategic  plans, 

•  Establishing  design  and  environmental  standards, 

•  Regulatory  oversight, 

•  Financing  capital  improvements, 

•  Financing  operations  and  maintenance  activities, 

•  Planning,  designing  and  constructing  projects, 

•  Owning,  operating  and  maintaining  facilities, 

•  Researching  and  demonstrating  new  technologies,  and 

•  Providing  technical  assistance  and  promoting  innovation. 

PRESENT  RESPONSmiLmES 

The  allocation  of  responsibilities  and  the  diversity  of  programs  for  the  Nation’s  infrastructure 
are  exceedingly  complex.  Examples  of  virtually  every  combination  of  Federal,  state,  local  and 
private  sector  roles  can  be  found  in  each  category  of  public  works  infrastructure.  At  the  Federal 
level  infrastructure  responsibilities  are  distributed  among  a  wide  number  of  departmrats  and 
agencies,  often  with  considerable  overlapping  and  sometimes  conflicting  missions.’’ 

There  is  a  significant  amount  of  literature  on  this  topic,  including  several  of  the  national 
infrastructure  studies  summarized  in  Appendix  A  of  this  report.  In  particular,  the  Council’s  series 
of  reports  on  nine  major  public  worte  categories  provides  an  in^q)th  analysis  of  the  roles  of 
government  within  each  infrastructure  mode.  In  addition,  the  Congressional  Office  of  Technology 
Assessment’s  report  Delivering  the  Goods  provides  a  chapter  on  the  public  works  institutional 
framework,  including  a  focus  on  each  of  the  Federal  Agency  roles. 
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Government  Roles 


The  paragraphs  below  briefly  summarize  the  various  govmment  rcries,  with  the  inimary 
focus  on  Fedend  responsibilities.  Table  1,  based  on  Fragile  Foundarinn*.  also  i»ovid^  an 
updated  summary  of  lead  roles  for  selected  infrastructure  cat^tmes.  Note  however,  that  because 
of  the  wide  diversity  of  public  works  roles  and  activities,  and  the  still  evolving  infrastructure 
related  services  provided  by  the  various  levd<^  o>'  govemmoit,  it  is  extremdy  difficult  to 
generalize  about  lead  agency  roles  without  nuudng  many  assumiMions  and  igmmng  various 
exceptions  that  cannot  be  easily  portrayed  in  the  summary.  Readers  are  referred  to  Aiq)endix  B, 
The  Federal  Role:  A  Summary  of  Federal  Responsibilities  in  Transportation.  Water  Resources, 
and  Waste  Management,  for  more  detailed  discussions  regarding  the  Federal  req;)onsibilities 
within  each  public  works  category. 


Transportation;  Within  the  surface  transportadmi  sector,  the  United  States  has  goierally 
adopted  a  system  of  public  ownership  for  rights-of-way  and  private  owner^ip  of  the 
transportation  vehicles.  Although  there  are  key  exceptions  (e.g.,  the  railroad  system)  to  this 
structure,  the  manifestation  of  this  development  is  the  fundamental  ownership  role  of 
government.*^ 


The  Federal  government’s  transportation  responsibilities  primarily  reside  in  its’  financing, 
regulatory,  and  programmatic  administration  authorities  over  the  Nation’s  network  of  highways, 
roads  and  bridges,  airports  and  airways,  mass  transit,  and  intermodal  systems.  The  Federal  role 
is  managed  through  the  U.S.  Department  of  Transportation  and  its  operating  modal  adminis¬ 
trations.  Federal  transportation  programs  are  largely  supported  by  user-supported  trust  funds, 
including  the  highway  and  transit,  and  the  airport  and  airway  funds.  These  funds  provide  the 
financing  for  the  various  transportation  grant  aid  programs  to  state  and  local  governments. 

For  highways  and  roads,  the  primary  mechanism  for  Federal  participation  is  through  the 
provision  of  funding  through  grant-aid  programs,  while  state  and  local  governments  play  the 
dominant  ownership  role.  State  and  local  interest  are  also  responsible  for  partially  financing  and 
performing  all  construction,  operation  and  maintenance  activities,  including  those  for  the  Federal 
Aid  Highway  system. 

For  airports  and  airways,  the  Federal  government  plays  the  key  role  in  airport  financing  and 
is  responsible  for  operating  and  maintaining  the  airways,  while  local  governments  operate  95 
percent  of  all  publicly  owned  aviation  facilities  nationwide,  including  all  of  the  large  commercial 
airports.'*  The  private  sector  finances,  owns,  and  operates  75  percent  of  the  nation’s  airports, 
and  contracts  to  design,  build  and  maintain  most  surface  transportation  facilities.'^ 

Likewise,  state  and  local  governments  are  primarily  responsible  for  the  ownership  and  partial 
financing  of  the  construction,  operation,  and  maintenance  activities  for  the  urban  mass  transit 
systems  across  the  country.  Special  districts,  which  operate  in  all  states  except  Arkansas  and 
Hawaii,  control  about  70  percent  of  all  state  and  local  spending  for  mass  transit,  and  over  20 
percent  for  airports. 


Of  particular  note  within  the  transportation  mode,  the  Intermodal  Surface  Transportation 
Efficiency  Act  (ISTEA)  of  1991  mandates  a  new  direction  for  surface  transportation.  ISTEA 
establishes  a  policy  stating  that  the  National  Intermodal  Transportation  System  shall  consist  of  all 


20 


CLARIFYING  RESPONSIBILITIES 


Table  1 


Usual  Lead  Roles  In  Public  Works  Categories* 


Program  Tasks 

Categories  of  Public  Works 

PoUey  St 
Standard  Setting 

Capital 

Flnajadiv 

OwnersMp, 
Operations  St 
O/M  Financing 

Transportation: 

Highways 

National  Midway  System 
(incl.  interstate) 

F 

F 

S 

Othtf 

S/L 

S/L/PS 

S/L 

Airports 

Major  Commercial 

L 

L/PS 

L/PS 

General  Aviation  & 

Smaller  Commercial 

L 

F 

L/PS 

Airways 

F 

F 

F 

Mass  Dransit 

L 

F 

L/PS 

Intermodal 

F/S 

L/PS 

L/PS 

Water  Resources: 

Deep-Draft  Ports 

F 

F 

F 

Ports  (lands  ide) 

L 

L/PS 

L/PS 

Inland  Navigation 

F 

F 

F 

Major  Dams/Regional 

F 

F 

F 

Flood  Control 

Local  Flood  Protection 

S/L/F 

S/L/F 

S/L 

Urban  Stormwater 

L 

L 

L 

Shoreline  Protection 

F 

F 

F 

Water  Supply  (urban) 

F/S 

L/PS 

L/PS 

Wastewater  Treatment 

F 

S/L 

L 

Solid  Waste 

S/L 

L/PS 

L/PS 

Hazardous  Waste: 

1  Currently  Generated 

F/S 

PS 

PS 

1  Site  Qeanup 

F 

F 

PS 

LEGEND:  F  =  Federal;  S  =  State;  L  =  Local;  PS  =  Private  Sector 


‘Roles  and  responsibilities  in  the  Federal  system  are  exceeding  complex.  Therefore,  this  table 
is  useful  only  as  a  summary  for  generalized  lead  roles.  It  must  be  recognized  that  tfiere  are 
exceptions  to  these  lead  roles,  and  most  Federal  lead  roles  for  capital  and  O&M  financing  now 
require  cost-sharing  with  state  and  local  governments. 


CLARIFYING  RESFONSmUTIES  21 


forms  of  transportation  in  a  unified,  interconnected  manner.  In  order  to  address  this  goal,  ISTEA 
calls  for  an  enhanced  role  for  local  govemmoits,  including  increased  reqxHisibilities  for 
metropolitan  planning  organizations  (MPO’s).  ISTEA  expanded  state  reqxHisibilities  for 
intermodal  planning,  including  the  developmnit  of  state  Transportation  Improvement  Plans,  and 
the  creation  of  statewide  performance  managemoit  systems  that  integrate  intermodal 
transportation  facilities  and  systems.  The  Act  also  establish^  an  Office  of  Intermodalism  in  the 
U.S.  Department  of  Transportation.  **  Additional  discussion  of  ISTEA  is  provided  in  Appendix  B. 

Water  Resources;  The  Federal  govemm^t  provides  water  resources  services  through 
approximately  25  agencies  and  departments,  although  five  agencies  are  dominant:  U.S.  Army 
Corps  of  Engineers  (COE),  U.S.  Department  of  Interior,  Bureau  of  Reclamation  (BUREC),  U.S. 
Def^ment  of  Agriculture,  Soil  Conservation  Service  (SCS),  Tennessee  Valley  Authority  (TV A), 
and  the  U.S.  Environmental  Protection  Agency  (EPA). 

The  basis  for  government’s  role  in  water  resources  (including  navigation,  flood  damage 
reduction,  and  other  related  purposes)  largely  rests  on  Constitutional  authority  to  promote  the 
public  welfare,  regulate  commerce,  including  control  over  navigable  waters,  protect  public  lands, 
and  provide  for  the  national  defense.  It  also  rests  on  the  desire  to  provide  an  equitable 
distribution  of  needed  services,  such  as  hazard  reduction,  and  on  economies  of  scale  realized  by 
expenditure  of  public  resources,  such  as  navig!d)le  waterways. For  wastewater  treatment,  the 
current  Federal  role  includes  reviewing  plans  and  priorities,  providing  design  and  environmental 
standards,  partial  capitalization  of  state  revolving  fund  loans  for  wastewater  treatment  facilities 
and  management  techniques,  performing  research  and  development  activities,  providing  technical 
assistance,  and  establishing  water  quality  standards  and  regulating  management  performance. 

States  have  a  lead  role  in  regulating  a  wide  range  of  water  related  environmental  matters  in 
accordance  with  Federal  standards  and,  in  conjunction  with  local  governments  and  special 
districts,  have  increasingly  important  roles  in  sharing  the  capital  financing  and  maintenance  of 
most  Federally  provided  water  projects.  Non-Federal  interests  also  control  the  ownership, 
operation  and  maintenance  of  non-Federal  dams,  water  supply  facilities,  local  flood  control 
projects,  and  stormwater  drainage  facilities.  The  private  sector  is  most  active  in  areas  where  the 
market  offers  profit-making  opportunities,  such  as  the  sale  of  hydroelectric  power,  irrigation  and 
water  supplies,  and  port  landside  facilities. 

Waste  Management:  The  primary  responsibilities  for  providing  waste  management  facilities 
and  systems  have  historically  resided  with  local  governments,  with  the  Federal  role  evolving  from 
environmental  legislation  governing  the  U.S.  Environmental  Protection  Agency  regulation  of  the 
disposal  of  solid  and  hazardous  wastes. 

More  recently,  the  Departments  of  Defense  and  Energy  are  playing  increasingly  important 
roles  in  the  remediation  of  hazardous,  toxic  and  radiological  waste  sites  associated  with  defense 
or  research  activities.  Other  then  these  Federal  installations,  virtually  all  hazardous  waste 
disposal  facilities  are  owned  and  operated  by  the  private  sector.  The  key  Federal  responsibilities 
are  summarized  in  Appendix  B. 
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CRITERIA  FOR  EVALUATING  PUBLIC  WORKS  ROLES 


Several  of  the  Federal  agencies  and  departments  responsible  for  national  public  works 
infrastructure  programs  are  continuing  to  face  significant  changes  in  their  roles.  McDowell  and 
Bell  characterized  these  role  changes  as  evolutionary  rather  than  revolutionary,  with  the 
movement  towards  programs  becoming  more,  rather  than  less,  intergovernmental.^  Based  largely 
on  the  work  of  the  National  Council  on  Public  Works  Improvement,  McDowell  and  Bell  proposed 
a  series  of  criteria  for  evaluating  public  works  roles.  These  critena,  also  reflects  the  Kestnbaum 
Commission’s  principles  for  defining  the  Federal  governments  roles,  and  the  subsequent  work  of 
the  Congressional  Budget  Office,  the  Evans-Robb  Report,  and  several  ACIR  reports  on  criteria 
for  shifting  Federal  responsibilities.*’ 

Principles  Justifying  a  Federal  Role 

•  The  activity  is  national  in  scope, 

•  Enumerated  constitutional  powers  must  be  exercised, 
e  Fiscal  magnitude  requires  a  Federal  role, 

•  Jurisdictional  limits  of  states  render  multi-state  approach  impractical, 

•  Uniform  natio-'^al  application  of  policy  cannot  be  otherwise  achieved, 

•  Negative  spillovers  among  states  must  be  minimized  or  mitigated, 

•  Program  efficiency  can  be  significantly  improved  by  a  Federal  role, 

•  Redistribution  of  national  resources  is  needed  for  geographic  or  demographic  equity  and 
program  effectiveness. 

Criteria  for  Relinquishing  Federal  Responsibility 

•  Federal  purpose  is  unclear,  in  that  it  does  not  represent  essential  national  objectives, 

•  Federal  program  is  limited  in  scope  or  impact, 

•  Federal  role  is  minor  relative  to  the  roles  of  state  and  local  governments, 

•  Program  effectiveness  can  be  improved  through  decentralization, 

•  Non-Federal  financing  is  feasible,  assured,  and  adequate, 

•  Transfer  mechanisms,  including  transition  measures,  are  feasible,  equitable,  and  simple. 
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Methods  for  Implementing  Shared  Responsfctlttks 


•  If  the  purpose  of  the  program  is  to  stimulate  new  and  greater  activity  enq^taaong  Fddeial 
leadership: 

—  cat^orical  grants 

—  direct  provisicm  based  cm  cost-sharing 

—  co(q)eiative  agreemoits  or  contracts 

—  direct  Federal  loans 

—  loan  guarantees 

—  tax  policy  incratives 

•  If  the  purpose  is  to  su^xnt  an  intergovemmoital  commtm  goals  emphasizing  state  or  local 
leader^p: 

—  block  grants 

—  gen^  revenue  sharing 

•  If  the  purpose  is  to  require  certain  activities  while  emphasizing  Federal  leadership: 

—  direct  regulation 

—  conditional  grants  or  loans 

CHANGING  RESFONSmiUTIES 

The  Federal  infrastructure  responsibilities  summarized  in  the  preceding  sections  provide  the 
context  for  continued  future  roles.  However,  Federal  roles  are  constantly  changing  in  reqxmse 
to  national  needs,  and  the  changes  that  have  occurred  during  the  1980’s  and  early  1990’s  can  be 
expected  to  set  the  stage  for  additional  public  works  reforms  over  the  next  decade.  McDowdl 
and  Bell  listed  changes  occurring  in  the  1980’s  as  including:^ 

•  Cost  sharing  was  expanded  for  Federal  water  resource  projects, 

•  Trust  funds  were  used  to  support  Federal  programs  for  mass  transit,  inland  waterways,  and 
harbor  maintenance  programs, 

•  Federal  drinking  water  standards  were  established  and  strengthoied, 

•  Federal  grants  for  wastewater  treatment  facilities  were  phased  out,  and  the  states  establidied 
revolving  loan  funds  (with  Federal  assistance)  to  help  finance  local  wastewater  treatmmt 
facilities, 

•  Most  Federal  aid  for  local,  state  and  regional  planning  and  coordination  was  discontinued. 
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In  addition,  other  l^islative  and  administrative  changes  in  the  1990’s  have  continued  to 
impact  on  the  ways  Federal  infrastructure  agoicies  perform  thdr  reqxmsibilities.  These  include: 

•  The  1990  Clean  Air  Act  Amendments  provided  a  basis  for  changing  the  transportation  focus 
in  "nonattainment "  metropolitan  areas.^ 

•  The  passage  of  the  Intermodal  Surface  Transportation  Efficiency  Act  (ISTEA)  of  1991  has 
placed  greater  emphasis  on  intergovernmental  planning  and  performance-based  managemoit, 
and  has  also  increased  the  flexibility  offered  to  state  and  local  govemmoits  in  q)ending 
between  traditional  transportation  modes. 

•  The  Negotiated  Rulemaking  Act  of  1990  has  provided  new  possibilities  for  devel<^ing 
administrative  regulations  that  are  less  intrusive,  more  flexible,  and  easier  to  implement.^ 

•  The  number  of  Federal  block  grants,  which  have  grown  from  one  in  1965  to  14  in  1991 ,  now 
also  include  two  important  new  infrastructure  block  grant  programs  created  since  then: 
(1)  DOT’S  Surface  Transportation  Program  (from  ISTEA),  and  (2)  FAA’s  state  block  grants 
for  airports.^ 

•  The  U.S.  EPA  has  established  the  ^ivironmental  Financial  Advisory  Board  (EFAB)  to 
address  the  increased  demands  placed  on  local  infmtructure  spending  for  Federal 
environmental  mandates.^ 

•  Executive  Order  12291  and  the  subsequent  0MB  Regulatory  Impact  Analysis  Guidance  has 
required  cost-benefit  analysis  for  all  proposed  Federal  regulations  which  result  in  an  annual 
effect  on  the  economy  exceeding  100  million  dollars.^ 

It  is  expected  that  infrastructure  roles  will  continue  to  evolve  with  a  likely  emphasis  on  the 
performance  measurement  and  intergovernmental  flexibility  principles  reflected  in  ISTEA.  For 
example,  ongoing  Executive  Branch  initiatives,  such  as  the  National  Performance  Review  and  the 
National  Economic  Council’s  Infrastructure  Working  Groups,  are  aimed  at  improving  the 
efficiency  and  effectiveness  of  Federal  programs,  and  have  the  potential  to  fundamentally  reform 
Federal  infrastructure  roles  and  responsibilities. 

Additionally,  the  Competitiveness  Policy  Council,  established  by  Congress  in  1990,  has 
issued  it’s  second  annual  report  to  the  President  and  the  Congress  in  which  it  recommends 
performance  measures  aim^  at  improving  the  quality  of  infrastructure  investments,  and 
Congressional  proposals  such  as  the  Government  Performance  and  Results  Act  of  199:^  (S.20  & 
HR.  826)  would  fundamentally  reform  the  ways  in  which  agencies  measure  and  report  the 
performance  of  Federal  infrastructure  programs. 

ROLES  AND  RESPONSIBILITIES:  THE  INTERAGENCY  DIALOGUE 

It  was  recognized  early  in  the  FIS  program  that  the  existing  body  of  work  represented  by  past 
studies  provided  a  comprehensive  evaluation  and  assessment  of  national  needs  and  issues  upon 
which  to  build.  Therefore,  the  Federal  agency  representatives  participating  in  this  new  strat^y 
recommended  working  towards  the  development  of  specific  actions  to  implemrat  the  key 
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recommendations  of  previous  rqmrts  rather  than  focusing  the  dialogue  (m  the  devdopment  of  a 
new  study. 


The  outputs  of  the  resulting  year  long  consultaticm  included  the  idoitification  of  the  issues 
essential  to  a  Federal  strategy,  and  the  recommendation  of  specific  (^^rtunides  warranting 
further  interagency  cooperation.  Approximately  thirty  FIS  research  elements  were  formulated 
within  the  three-tier  study  framework  to  address  the  pr^lems  and  opportunities  identified  during 
the  initial  dialogue.  The  following  sections  describe  the  first  pha»  of  the  inteigovemmoital 
coordination  process,  including  the  issues,  opportunities  and  recommoidations  that  were 
identified. 

Coordination  Mechanism 

The  approach  taken  was  to  consult  with  representatives  of  a  broad  range  of  agencies  across 
the  various  levels  of  government,  and  the  private  sector,  in  a  series  of  professionally  facilitated, 
one-day  workshops  convened  by  the  Advisory  Commission  on  Intergovernmental 
Relations  (ACIR). 

The  ACIR  is  a  permanent,  nonpartisan  and  independent  agency  establishes  by  Congress  in 
1959.  Its  primary  missions  are  to:  a)  provide  a  forum  for  discussion  and  deliberation  on 
intergovernmental  issues  and  problems;  b)  conduct  research  on  intergovernmental  policies  and 
issues;  and  c)  make  recommendations  for  reform.  The  Commission  is  composed  of  26  members 
with  the  membership  including  representatives  of  the  executive  branch  of  the  Federal 
government  (3),  members  of  Congress  (6),  governors  (4),  state  legislators  (3),  and  county 
officials  (3).  Each  Commission  member  serves  a  two-year  term  and  may  be  reappointed. 

In  working  towards  a  practical  answer  as  to  whether  a  government-wide  or  multi-agency 
Federal  infrastructure  strategy  can  be  developed,  the  consultation  process  was  divided  into  two 
phases.  The  completed  first  stage  focused  on  framing  the  infrastructure  issue  areas  that  should 
be  addressed  by  Ae  Federal  government,  along  with  potential  opportunities  to  further  Federal 
interagency  cooperation  within  this  framework.  This  phase  culminated  in  the  approval  of  the 
study  findings  by  the  ACIR,  and  their  publication  of  the  report  titled  Tow^  a  Federal 
Infrastructure  Strategy,  which  documents  the  results  of  the  interagency  coordination  process  (this 
report  is  included  in  its  entirety  as  Appendix  G).  The  subsequent  phase,  still  ongoing,  consists 
of  a  second  round  of  issue  specific  interagency  workshops  which  is  following  up  on  key 
recommendations  of  the  initial  consultation. 

First  Hiase  of  ACIR  Coordination 

This  formative  phase  of  the  coordination  included  a  series  of  ten  workshops  with  four  separate 
groups  of  infrastructure  constituencies.  The  process  concluded  with  a  synthesis  meeting  including 
all  participants  which  was  aimed  at  the  development  of  a  consensus  rqx>rt  documenting  the 
outputs  of  the  consultation.  The  interest  groups  were  organized  as  follows; 

1.  Federal  agencies  and  Congressional  committees; 

2.  State  and  local  governments; 
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3.  Infrastructure  users,  academic  analysts,  and  advocacy  groups;  and 

4.  Public  and  private  infrastructure  providers. 

A  questionnaire  based  on  the  recommendations  of  "Fragile  Foundations"  was  utilized  by 
ACIR  to  survey  the  participants  before  the  medings  on  a  vari^  of  infrastructure  related 
management  and  financing  practices.  The  resulting  survey  re^xmses  were  utilized  in  cmijunction 
with  a  host  of  guest  speakers  on  a  variety  of  infrastructure  tc^ics  to  facilitate  the  workshop 
discussions. 


Participation 

The  first  phase  of  the  intergovernmental  dialogue  can  be  characterized  as  a  "bottom  up" 
consultation  process  including  congressional  and  other  Federal  agencies  and  d^Mutments,  state 
and  local  governments,  public  works  providers,  and  related  research,  advocacy,  professional  and 
user  groups. 

More  than  25  Congressional  and  Federal  agencies  and  departments  were  represented  in  the 
process,  including  the  Dq)artments  of  Transportation,  Interior,  Commerce,  Energy,  Treasury, and 
Agriculture,  the  Environmental  Protection  Agoicy,  General  Services  Administration,  Federal 
Accounting  Standards  Board,  the  Council  of  Economic  Advisors,  General  Accounting  Office, 
Congressional  Budget  Office,  Congressional  Infrastructure  Caucus,  Office  of  Technology 
Assessment,  and  the  House  and  Senate  Public  Works  Committees. 

In  addition,  more  than  70  organizations  rqrresendng  other  non-Federal  infrastructure  interest 
groups  also  attended  the  workshops.  A  complete  listing  of  organizations  who  were  represented 
at  one  or  more  of  the  workshops  is  as  Table  2. 

As  an  outgrowth  of  the  consultation,  several  Federal  agencies  are  currently  partnering  with 
the  Corps  on  cooperative,  cost-shared  infrastructure  studies.  These  efforts  include  work  on 
infrastructure  technology  transfer  which  is  being  co-sponsored  by  the  Dq>artmrat  of 
Transportation  (Federal  Highway  Administration),  Dei^ment  of  Interior  (Bureau  of 
Reclamation),  and  the  Environmental  Protection  Agency,  in  coordination  with  the  National 
Institute  of  Standards  and  Technology,  and  the  Dq)^ment  of  Energy  (Western  Power 
Administration). 

The  Department  of  Transportation  (including  the  Federal  Aviation,  Highway,  Railroad,  and 
Transit  Administrations)  is  also  collaborating  with  the  Corps  and  the  Departments  of  Agriculture, 
Commerce  (Bureau  of  Economic  Analysis),  Interior  (Bureau  of  Reclamation),  and  Energy,  the 
Environmental  Protection  Agency,  and  the  Office  of  Management  and  Budget,  on  a  study  of  the 
economic  productivity  of  infrastructure  investmoits,  and  the  Environmental  Protection  Agency 
is  also  co-sponsoring  research  on  the  economic  effects  of  environmental  restoration  projects.  See 
Chapter  IV  for  additional  information  regarding  these  efforts. 

Preliminary  Findings^^ 


The  questionnaire  and  the  conference  discussions  focused  on  the  identification  and  evaluation 
of  the  most  effective  Federal  role,  and  the  infrastructure  issues  of  primary  importance  in 
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fonnuUuing  a  Federal  strat^y.  AldKiugh  the  four  wcvkshopgroiqM  shared  common  concerns  uid 
generally  agreed  on  the  relative  importance  of  the  various  Federal  roles  in  improving  public 
infrastructure,  their  unique  penq)ectives  initially  resulted  in  contrasting  views  of  what  were  die 
most  significant  issues  for  a  nadcmal  stral^y. 

Importance  of  Federal  Roles:  Participants  noted  that  today  the  FWcial  shares  provided  by  many 
grant  programs  have  beoi  reduced,  with  many  of  die  programs  discontinued  or  conscdidated. 
Most  direct  programs  now  require  substantial  state  or  local  cost  sharing,  widi  increased 
decision-making  and  administrative  re^xxisibilities  also  shifting  to  the  non-Federal  sector.  For 
bodi  programs,  there  is  also  increasing  fiance  on  trust  funds  and  user  fees  to  foiauice  die  Federal 
shares  of  programs  such  as  highways,  mass  transit,  aiiptvts,  and  ports  and  inland  wat^ways. 
These  changes  have  shifted  the  non-Federal  perqiective  from  one  of  a  customer  to  primarily  that 
of  partner. 

Meanwhile,  from  the  local  perqiective.  Federal  ^pending  limits  have  resulted  in  the  increased 
use  of  Federal  regulations  aimed  at  or  to  be  implemrated  by  state  and  local  internments. 
L^islative  mandating  in  the  1980's  included  the  passage  of  27  r^ulatory  statues  and  amoidmaits 
with  significant  intergovernmental  efiects.^  The  most  common  complaint  by  local  interests 
r^arding  these  r^ulations  is  that  the  mandates  impose  excessive  non-Federal  expenditures  on  the 
affected  governments.  Concern  was  also  expressed  that  these  changes  have  not  ^owed  suffidrtit 
time  for  state  and  local  governments  to  fully  adjust  to  their  new  role  as  financial  and  planning 
partners  for  these  programs,  nor  has  the  Fed^  establishment  fully  embraced  managenwnt 
frameworks  that  reflect  the  new,  increased  non-Fed^  role  in  decision-making. 

These  programmatic  conversions,  funding  shifts,  and  regulatory  changes,  in  conjunction  with 
the  spending  consuaints  now  facing  all  levels  of  government,  led  the  workshop  participants  to 
agree  that  any  overarching  Federal  infrastructure  strategy  needs  to  clarify  and  focus  the  roles  and 
responsibilities  of  the  respective  government  players.  The  Federal  workgroup  met  qiecifically 
to  identify  the  principles  for  clarifying  the  Fetfend  roles.  The  criteria  identified  were  based  on 
the  principles  of  constitutionality,  accountability,  equity  and  common  sense  as  ai^lied  within  a 
strategic  framework  based  on  the  values,  political  judgments,  and  technical  practices  potinent  to 
the  various  programs.  The  ACIR  report  Toward  a  Federal  Infrastructure  Strat^y:  Issues  and 
Options,  presented  in  Appendix  G,  includes  additional  detail  regarding  the  dialogue  results 
regarding  the  need  to  clarify  the  Federal  and  non-Federal  roles. 

Issues  Important  to  a  Federal  Strateevi  Both  the  survey  responses  and  the  woikshqi 
discussions  highlighted  the  participants  differing  perceptions  on  die  issues  that  need  to  be 
addressed  by  a  Federal  infrastructure  strategy.  Federal  participants  emphasized  national  needs 
studies,  and  multi-modal  transportation  funding. 

State  and  local  government  participants  primarily  were  concmned  about  the  Federal  impact 
on  locally  provided  facilities,  including:  the  need  for  greater  consistrticy  among  Federal 
programs,  greater  flexibility  in  using  Federal  funds,  and  a  reduction  of  unnecessary  Federal 
regulatory  and  administrative  burdens. 

The  research/advocacv/users  group  put  forward  the  need  for  more  consistent  political 
commitment  to  strategic  investment  and  greater  emphasis  on  Federal  R&D  technology  transfm’ 
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as  nK>st  important,  while  the  providers  group  emphasized  the  importance  of  regulatmy  rdi^  uid 
financing  reforms,  including  addressing  the  problems  with  unfunded  mandat. 


Whether  a  practical  comprehensive  Federal  or  multi-agemry  infrastructure  ^rat^y  can  be 
develq)ed  and  implemmted  is  still  unclear.  However,  as  the  workshops  continued  die  particqiants 
were  able  to  reach  agreement  regarding  the  issues  which  are  int^ral  to  such  a  strat^y.  By  the 
conclusion  of  the  synthesis  meeting,  a  broad  ctmsensus  emerged  around  five  infrastructure  issues 
that  both  the  agoicy  rqiresentatives  and  otho-  participants  agreed  should  be  addressed  by  a 
Federal  strat^y:  1)  rationales  for  Federal  investment,  2)  roles  ami  responsibilities,  3) 
technology,  4)  financing,  and  S)  management.  Within  each  issue  area  participants  idoitified  the 
need  for:  strat^ic  investment,  regulatory  and  administrative  reform,  greater  attention  to  R&D 
technology  transfer,  flexibility  in  Federal  funding,  revenue  diversification  and  intergovernmoital 
funding,  and  management  improvement.  These  five  issues  are  discussed  in  the  paragnqihs  below: 

1)  Strategies  for  More  Efficient  Investments.  Workshop  participants  recognized  that  the 
rationales  and  priorities  established  for  Federal  infrastructure  investment  should  be  based  on  clear 
national  performance  based  goals  aimed  at  the  efficient  use  of  scarce  resources.  There  was  also 
general  agreement  that  performance,  rather  than  construction,  should  be  the  primary  Federal  goal, 
with  the  existing  capital  stock  serving  as  the  base  for  most  investment  opportunities.  Hiis  will 
require  rethinking  the  output  measures  upon  which  public  works  projects  should  be  evaluated, 
and  redefining  the  framework  for  needs  assessments  to  reflect  this  increased  emphasis  on 
performance. 

The  survey  results  documented  a  consensus  among  the  four  constituent  groups  that  ranked  the 
strategic  provision  of  monies  for  constructing  and  maintaining  public  works  as  the  most  important 
Federal  role.  Although  the  survey  did  not  distinguish  between  cayiital  investments  and  the 
maintenance  of  existing  projects,  it  was  clear  from  the  workshop  discussions  that  most  participants 
agreed  that  spending  constraints  will  require  future  infrastructure  investments  to  focus  on  the  cost- 
effective  maintenance  of  existing  stock  rather  then  on  large  new  programs. 

In  addition,  many  felt  that  coital  intensive  new  programs  should  be  initiated  only  if 
performance  measures  demonstrate  a  marginal  increase  in  effectiveness  over  that  of  maintaining 
existing  facilities.  This  argument  was  tempered  somewhat  by  those  who  considered  innovative 
new  programs,  such  as  high-speed  rail  or  MAGLEV,  "smart”  highways,  and  other  technological 
advances  led  by  the  private  sector,  such  as  in  telecommunications,  as  necessary  to  maintain  the 
Nation’s  competitiveness.  It  was  recognized,  however,  that  greater  political  commitmrat  is 
needed  to  support  these  goals. 


Within  this  context,  participants  at  the  synthesis  workshop  agreed  that  clear  national 
performance-based  goals  for  infrastructure  should  be  articulated.  Itoth  national  needs  studies  and 
agencies’  individual  program  evaluations  should  be  more  performance-orirated  (including  an 
emphasis  on  physical  and  economic  performance).  Such  assessments  should  be  directed  toward 
the  achievement  of  clear  strategic  investment  goals.  Finally,  participants  agreed  that  the  use  and 
consistent  application  of  analyses  such  as  cost-benefit  evaluations  should  be  increased  to  suj^rt 
Federal  decision  strategies  and  to  assess  post  investment  (O&M)  decisions. 


2)  Clarification  of  Roles  and  Responsibilities.  Although  it  was  recognized  that  it  is  often 
cost  effective  and  necessary  for  the  Federal  government  to  establish  infrastructure  related 
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standards  and  r^ulidions,  mwy  stale  and  local  fovcmaott  particqimts  oom^ilatned  dud  some 
requiranents  lumeoessarily  displaoe  local  deciaon-nudraig  MidioriQr,  crette  loo  mudi  (rf  an 
administrative  burden,  and  add  too  nnidi  coat  to  the  projects. 

These  peroqKions  of  imergoveinnacnlal  burdens  and  lade  erf  flexanlity  hanqxrdieproviaon 
of  infrasbucture  and  were  viewed  as  due  in  part  to  the  changing,  and  crften  clouded,  ej^ectatkms 
associated  with  the  Federal,  stale,  local  and  private  roles. 

Participants  agreed  that  such  diffoences  should  be  narrowed  by  building  dosm*  partnerships. 
Likewise,  unnecessary  r^ulatory  and  administrative  burdens  in  providing  infrastnidure  should 
be  reduc^.  Flexibility  in  ^lending  Federal  aid  ftv  infrastructure,  and  in  comidying  with  federal 
and  state  mandates,  should  be  increased.  And,  because  of  limited  tax  bases  and  enginemng 
ca^pabilities,  small  governments  sometimes  face  rdatively  gieato’  challenges  than  larger 
jurisdictions  in  complying  with  Federal  regulations.  Thoefore,  q)ecial  attention  needs  to  be  given 
to  the  compliance  prc^lems  of  small  governments. 

3)  Develop  and  Apply  Innovative  Technok^les.  Participants  in  all  the  workshops  agreed 
that  there  is  a  major  Federal  role  in  the  promotion,  demonstration,  evaluation,  and  dissemination 
of  innovative  inf^tructure  technologies.  Key  barriers  to  public  works  innovation  were  idrotified 
to  include:  the  fragmented  R&D  government  structure,  inadequate  emphasis  m  technology 
transfer,  complexity  and  requirements  of  procurement  rules,  the  lack  of  flexibility  in  technical 
standards,  and  the  risk  of  li^ility  from  tort  claims. 

Participants  at  the  synthesis  workshop  concluded  that  more  effective  mechanisms  are  needed 
to  address  the  lack  of  a  Federal  focus  for  national  infrastructure  technology  development.  In 
addition,  strategies  are  needed  to  encourage  increased  public-private  R&D  partnerships,  to 
develop  more  flexible  standards,  regulations  and  contracting  procedures  to  accommodate 
innovation,  to  accelerate  technology  transfer  sharing,  and  to  institute  tort  reform,  risk-sharing 
programs  and  demonstration  projects  to  overcome  the  fear  of  liability. 

4)  Financing  Reforms.  The  Federal  role  in  public  works  financing  was  a  major  tqnc  of 
discussion  at  all  of  the  workshops.  The  key  issue  discussed  was  the  relationship  between  the 
declining  Federal  financing  of  public  works  and  the  Federal  interest  in  providing  infrastructure 
services.  Most  participants  agreed  that  it  is  highly  unlikely  that  long  term  Federal  financing  ficMT 
new  infrastructure  programs  will  increase  in  the  future,  and  in  fact,  significant  reductions  in  many 
Federal  programs  can  be  expected.  It  was  recognized  that  large  capital  investment  in  new 
programs  is  greatly  constrained  by  the  limited  resources  of  all  levels  of  government,  and  the 
growing  demand  for  funding  to  operate  and  maintain  the  national  infrastructure  systems  already 
in  p'.ace. 

The  most  common  problem  voiced  was  the  increasingly  difficult  challenge  of  assigning  Uie 
responsibility  of  project  costs.  Controversy  over  increased  use  of  "beneficiaries  pay"  principles 
focused  on  potential  application  inequities  since  the  beneficiaries  of  infrastructure  facilities  are 
often  difficult  to  identify  and  are  not  always  limited  to  users. 


Financing  recommendations  primarily  addressed  the  importance  of  idrotifying  and 
diversifying  infrastructure  sources.  The  consro^s  was  that  the  use  of  Federal  funds  is  expected 
to  decrease,  with  the  accompanying  financial  burden  shifting  to  other  levels  of  govemmoit 
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through  dther  increased  cost  sharing,  user  fees,  ot  r^ulation.  In  particular,  the  broader 
sqjiriication  of  usk  fees  requires  more  accurate  data  on  jMoject  costs  and  benefit,  and  should 
recognize  that  secondary  befits  for  some  programs  and  projects  are  significant. 

5)  Improve  Inftnstructure  Management.  Workshop  discussions  on  management  issues 
closely  paralleled  the  diali^ue  on  strat^ic  investment  in  that  both  emjriuisized  die  need  for 
inhrastnicture  goals  to  focus  more  on  performance  ouqaits  in  ordo’  to  imi»ove  the  quality  of 
infrastructure  services.  Demand  management  techniques  improved  management  practices  were 
suggested  as  alternatives  to  Federal  r^ulatimis  and  mandates.  The  techniques  of  caintal 
pit^ramming  and  budgeting  were  put  forward  to  address  currait  priority-setting  and  policy 
problems,  while  more  flexible,  p^ormance-based  r^ulations  were  proposed  to  overcome 
prescriptive  fimding  barriers.  Finally,  a  central  issue  identified  was  Uk  need  to  improve 
coordination  between  the  various  Federal  infra^ructuie  agaides.  This  problem  was  also  a  key 
finding  of  the  survey,  with  such  coordination  deemed  most  important  in  Federal  R&D  and 
program  planning. 

The  synthesis  group  concluded  that  management  methods  and  practices  should  be  reformed 
to  focus  on  the  performance  of  services  (as  indicated  by  output  measures)  rather  than  on  opmting 
"inputs”.  There  should  be  incentives  to  increase  the  useful  lives  of  public  works  through  better 
maintenance,  to  use  the  most  cost-effective  means  of  serving  the  public  in  each  situation,  and  to 
lower  unnecessary  administrative  and  legislative  barriers  to  using  low-capital  techniques.  More 
flexible  funding  and  regulations  were  viewed  as  especially  important  to  insuring  p^ormance 
management,  and  more  use  of  capital  programming  and  budgeting  by  the  Federal  government  was 
deemed  essential  to  improved  infrastructure  decision-making. 

ACIR  Recommendations 

Based  on  the  results  of  the  initial  consultation,  ACIR  recommended  to  the  Corps  that  the 
interagency  coordination  process  continue  with  a  strong  focus  on  translating  the  identified  issues 
into  specific  action  plans  Aat  will  comprise  the  framework  of  the  Federal  strategy.  At  the  ACIR’s 
14  June  1992  meeting  the  recommendations  based  on  the  first  phase  of  the  coordinatimi  were 
sqiproved  by  the  Commission  and  subsequoitly  published  in  ACIR  Report  A-120  (see 
Appendix  D). 

The  Commission  recommended  that  the  Federal  infrastructure  agencies  work  more  closely 
together,  and  in  cooperation  with  the  nation’s  state  and  local  governments,  and  the  private  sector, 
to  make  the  Nation’s  infrastructure  more  efficient,  better  coordinated,  and  more  highly 
productive.  The  Commission  identified  the  following  opportunities  in  working  toward  these 
goals:^ 


a.  Establishing  programs  to  educate  the  general  public,  government  officials,  and  public 
works  professionals  about  the  importance  of  public  works  and  the  innovations  that  are 
needed  to  keep  the  nation’s  infrastructure  systems  among  the  world’s  most  productive; 

b.  Developing  improved  methods  for  preparing  performance-based  infrastructure  needs 
studies  reflecting  strategic  objectives; 
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c.  Establishing  infra5tructure-q)ecific  guidelines  spying  the  Fedoalism  Executive 
Order,  the  "small  govemmoits"  provisions  of  the  R^ulaUwy  Flexibility  Act,  the 
Administrative  Dispute  Act  of  1990,  and  the  N^c^iated  Rulemaking  Act  of  1990; 

d.  Making  greater  use  of  the  National  Environmoital  Policy  Act  as  an  intoagency  focus  to 
combine  reviews  and  streamline  the  (mocess  for  issuing  environmentally  sound  public 
works  permits; 

e.  Pooling  Federal  agency  experiences  in  using  performance-standard  r^ulations  and 
mandate  reimbursement  practices; 

f.  Developing  a  national  cooperative  infirastn^ie  research  program,  including  a  strong 
technolr^y  transfer  component; 

g.  Removing  or  minimizing  the  barriers  and  risks  confronted  whoi  innovating  new 
technologies  and  practices; 

h.  Establishing  principles  and  guidelines  for  public  agency  benefit,  cost,  and  defured 
maintenance  accounting; 

i.  Evaluating  the  benefits  and  limitations  of  innovative  financing  techniques-including  usm* 
fee  systems,  state  revolving  loan  funds,  tax  exempt  financing,  and  privatization 
techniques-and  publicizing  successful  innovations; 

j.  Improving  the  methods  and  practices  of  capital  improvement  programming  and  braefit- 
cost  analysis;  and 

k.  Promoting  geographic  data  coordination  across  all  levels  of  government. 


Second  Phase  of  the  Interagency  Dialogue^* 

The  year  long  consultation  process  yielded  several  specific  opportunities  for  the  various 
Federal  agencies  to  cooperate  fu^er  towards  the  development  of  an  infrastructure  strat^y. 

Upon  the  approval  of  the  ACIR  recommendations  and  the  subsequent  release  of  the  ACIR 
rqmrt,  these  potential  opportunities  were  reviewed  to  develop  the  balance  of  the  FIS  program. 
Work  elements  were  formulated  and  pursued  within  the  previously  framed  three-tier  aiq)roach. 
The  goal  was  to  address  the  needs  reflected  by  the  five  essential  issues  as  comprdioisively  as 
possible,  while  continuing  the  collaborative  intergovernmental  approach  utilized  to  date.  The 
worlq)lan  was  also  structured  to  emphasize  the  continued  involvement  of  third  party  experts 
outside  of  the  Federal  establishment  to  facilitate  and  coordinate  the  conduct  of  specific  study 
elements. 


During  the  second  phase  of  the  dialogue,  the  focus  of  continued  coordination  has  moved 
beyond  the  broad  overview  of  Federal  infrastructure  policy  to  examine  selected  key  issues  selected 
from  the  topics  recommended  by  the  ACIR  as  an  output  of  the  first  phase  of  the  dialr^ue. 
Specifically,  this  stage  of  interagency  coordination  is  aimed  at  the  development  of  action  plans 
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and  the  establishment  of  priorities  for  addresring  six  issues  that  wm  identified  during  the 
synthesis  workshop  of  the  initial  dialc^ue. 


The  ACIR  has  agreed  to  facilitate  the  establishment  of  six  interagency  task  fmces,  each  of 
which  will  conduct  a  series  of  working  sessicMis  over  a  four  month  period  on  a  subject  area. 
These  sessicms,  are  emphasizing  continued  Fecteral  interaction  with  state  and  local  governments 
and  the  private  sector.  The  task  force  meetings  will  be  followed  by  a  pleiary  sessitm  including 
all  participants. 

Each  worl^roup  session  is  being  guided  by  a  professional  facilitator,  and  each  task  fence  is 
being  assisted  by  a  topical  expert,  employed  by  ACIR,  who  is  actively  participating  in  the 
workshop  discussiems  and  assisting  in  preparing  meeting  materials  and  project  rqwrts.  The  ACIR 
engaged  the  subject  matter  experts  early  in  the  pnx^ss  to  assist  in  the  development  of  the  material 
for  the  initial  round  of  meetings. 

The  dialogue  topics  were  selected  in  close  coordination  with  the  staff  of  the  ACIR  to  insure 
that  the  subjects  adequately  span  the  five  essential  issue  areas  when  viewed  in  conjunction  with 
other  ongoing  inquires  and  technical  studies,  such  as  the  various  efforts  addressing  technology  and 
infrastructure  R&D,  as  described  later  in  this  report.  The  selection  of  topics  was  also  guided  by 
the  following  principles  developed  by  the  ACIR  staff:^ 

Interagency  Commonalty  -  topics  relatively  broad  in  application  to  the  programs 
administered  by  the  Federal  infrastructure  agencies. 

Federal  Credibility  -  topics  having  both  technical  and  policy  credibility  within  the  Federal 
establishment,  with  a  potenti^  Federal  agency/office  capable  of  continuing  the  initiative  after  the 
coordination  concludes. 

Potential  for  Results  -  topics  having  a  high  potential  for  realizing  measurable,  substantive 
benefits  that  can  be  sustained  beyond  potential  changes  in  administration  or  agency  leadership. 

Needing  attention  -  topics  that  reflect  a  wise  investment  of  time  and  resources  and  are  not 
already  being  addressed  by  another  agency  or  Congressional  office. 

With  these  principles  in  mind,  the  six  topics  were  selected  within  the  framework  of  the  five 
essential  issues  identified  during  the  first  phase  of  the  dialogue.”  The  six  task  forces  are  listed 
below  and  are  described  in  more  detail  in  subsequent  sections  of  this  report,  as  indicated. 

1  -  Assessing  Infrastructure  Investment  Strateaies;  This  task  force  is  focusing  on  improving 
the  effectiveness  of  Federal  infrastructure  strategy  development  through  more  consistent  use  of 
program  performance  measurements  as  a  defined  rationale  for  investment  decisions  (see 
Chapter  IV). 

2  -  Applying  Infrastructure  Investment  Analyses;  This  workgroup  is  examining  the  current 
cost-benerit  and/or  alternative  methodologies  among  Federal  agencies  in  order  to  share  successful 
techniques  and  lessons  learned,  and  to  promote  best  practices  (see  Chapter  IV). 
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^  -  iWfarrMi  Maintwiaiif^  anil  PiihUr  Pr«tife»  issues  bdng  addftssed  include  the 

utility  of  incc»porating  the  accounting  practice  of  irnduding  long  t«tn  accrued  liability  as  an 
elemmt  of  Federal  decisionmaking,  pricing  and  budgeting  for  infrastructure  investments  (see 
Chapter  Vn). 


4  -  Environmental  Decisionmaking  for  Public  Works  Proiectst  This  workgroup  is  focusing 
on  a  q)ecific  Federal  r^ulaticm  concerns  r^arding  the  need  to  simplify  and  streamline  permitting 
procedures,  while  insuring  oivironmoital  prmectirai  (see  Chapter  VII). 


5  -  Flmcible  and  Performance  Ba»>d  Rgpilatiiwisi  Issues  involved  with  Federal  r^ulatimi  and 
unfunded  mandates  affecting  state  and  local  governments  are  being  examined  towards  the 
development  of  more  flexible,  performance-based  r^ulations  and  the  clarification  of  regulatory 
roles  and  responsibilities  at  all  levels  of  govemmrat  (see  (Chapter  VII). 


6  -  Diversified  Infrastructure  Financing:  This  task  force  is  examining  the  development  and  use 
of  diversified  revenue  sources  to  support  infrastructure  investment  initiatives  (see  Chapto*  VI). 
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rv.  Measuring  Performance 
and  Choosing  Investments 


McDowell  and  Bell  have  noted  that  a  Federal  infrastructure  vision  and  an  established  national 
purpose  are  prerequisites  to  creating  value  in  major  public  works  networks  and  systems.^ 
Participants  in  the  first  phase  of  the  interagency  coordination  process  described  in  S^tion  HI 
agreed  that  a  Federal  infrastructure  strategy  should  be  based  on  a  clear  statemrat  of  national 
values.  Just  as  past  national  public  works  initiatives  such  as  the  construction  of  the  inland 
waterway  and  deep  draft  navigation  systems,  the  building  of  the  interstate  highway  system,  and 
the  Nation’s  wastewater  treatment  program,  were  undertaken  as  a  result  of  an  established  national 
policy,  the  major  innovations  of  t^y,  like  high-speed  rail  networks  and  the  establishment  of  a 
worldwide  telecommunications  system,  need  such  commitments  if  they  are  to  succeed. 

However,  the  participants  noted  that  successful  implementation  of  Federal  infrastructure 
programs  will  require  more  than  consistency  to  a  national  vision;  the  resulting  public  works  must 
provide  services  that  improve  system  performance  and  meet  other  economic  efficiency  goals 
towards  increasing  national  productivity.  Infrastructure  performance  was  viewed  as  the  key  to 
informed  decision-making,  with  performance  measures  and  management  systems  becoming 
increasingly  complex. 

Within  this  context,  a  number  of  study  elements  address  the  need  for  greater  use  of  program 
performance  measures  and  investment  analysis.  These  study  elements  include  the  work  of  two 
of  the  interagency  groups  currently  being  facilitated  by  ACIR  (Task  Force  1  on  Investment 
Strategies,  and  Task  Force  2  on  Investment  Analyses),  and  two  ongoing  interdependent  in-depth 
inquiries  on  Measuring  and  Improving  Performance,  and  the  Economic  Impacts  of  Infrastructure 
Investments.  In  addition,  several  background  and  theme  papers  were  undertaken  to  address  these 
important  issues.  The  scope,  status  and  fmdings,  where  available,  of  each  of  these  studies  are 
summarized  in  this  chapter. 

TASK  FORCE  ON  ASSESSING  INFRASTRUCTURE  INVESTMENT  STRATEGIES 

Past  infrastructure  needs  studies  have  been  criticized  as  being  unevaluated  compilations  of 
all  available  proposals  that  lack  the  uniform  application  of  economic  evaluation,  cost  effectiveness 
or  performance  measurement  criteria.  National  needs  studies  should  analyze  alternative  means 
of  achieving  measurable  performance  goals  and  should  address  questions  such  as:  Which 
programs  or  systems  are  likely  to  improve  performance  the  most?  W^ich  projects  will  provide 
the  greatest  return  on  investment?  Specific  measurements  of  how  public  works  programs  and 
projects  achieve  national  goals  are  central  to  the  development  of  a  clear  strategic  decisionmaking 
framework. 
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This  task  force  is  focusing  on  improving  the  effectiveness  of  Federal  infrastructure  strat^y 
development  through  more  consistent  use  of  program  performance  measurements  as  a  defined 
rationsde  for  investment  decisions.  Performance  ba^  needs  studies,  data,  and  analytical 
techniques  are  being  shared  and  examined  towards  the  development  of  alternative  decision-nuJdng 
frameworks  that  can  improve  the  traditional  unevaluated  needs  study  (“wish  list”)  approach  which 
often  provides  little  guidance  to  decisionmakers.  The  use  of  performance  output  evaluations  as 
part  of  capital  improvement  programming  and  budgeting  systems  are  also  being  discussed,  while 
the  interagency  and  intergovernmental  development  of  common  practices  and  cooperative 
investment  opportunities  are  being  pursued. 

TASK  FORCE  ON  APPLYING  INFRASTRUCTURE  INVESTMENT  ANALYSES 

This  workgroup  is  examining  the  current  cost-benefit  and/or  alternative  methodologies  among 
Federal  agencies  in  order  to  share  successful  techniques  and  lessons  learned,  and  to  promote  best 
practices.  The  role  of  cost-benefit  analyses  to  support  capital,  maintenance  and  post  investment 
decisions  is  being  assessed,  with  a  focus  on  how  the  various  Federal  infrastructure 
agencies/offices  translate  the  results  of  the  analyses  into  policy  and  programming  decisions.  The 
technical  aspects  of  measurement  techniques  are  being  ^dressed,  including  the  extent  to  which 
secondary  benefits  and  costs  are  utilized,  risk  and  uncertainty  considerations,  and  application  of 
E.O.  12291.  In  addition,  the  statutory  or  administrative  barriers  to  more  cooperative  and 
common  practices  are  being  critically  examined. 

MEASURING  AND  IMPROVING  PERFORMANCE 

In  general,  performance  is  the  ability  to  carry  out  a  task  or  fulfill  a  promise,  target  or 
objective,  often  including  economic  efficiency  or  cost  effectiveness  as  measures.  For  physical 
infrastructure  performance  manifests  itself  in  the  movement  of  goods  and  people,  or  the  provision 
of  flood  protection  or  clean  water,  and  a  variety  of  other  services  that  support  the  nation’s 
economic  and  social  activities. 

The  specific  factors  that  describe  performance  typically  differ  from  one  system  to  another, 
and  providers  and  users  of  the  facilities  often  differ  in  their  views  of  the  definition  and  relative 
importance  of  the  indicator  factors  to  be  used  to  characterize  performance.  Although  costs,  social 
and  economic  benefits,  and  reliability  are  widely  recognized  as  key  elements,  there  is  no  single 
generally  accepted  framework  for  comprehensively  describing  infrastructure  performance. 

The  National  Academy  of  Science’s  National  Research  Council,  acting  through  its  Building 
Research  Board  (BRB),  is  assisting  the  Corps  and  other  Federal  agencies  on  this  study  of 
infrastructure  performance.  The  study  will  examine  how  infrastructure  performance  has  been 
characterized,  how  standards  have  been  set,  and  what  the  impact  of  this  experience  has  been  on 
the  costs  of  providing  infrastructure,  particularly  within  transportation,  water  resources,  and  waste 
management  systems. 

Specific  objectives  of  the  inquiry  are  to:  1)  analyze  and  define  infrastructure  systems 
performance  parameters;  2)  develop  proposed  methods  to  measure  the  parameters;  and, 
3)  develop  options  which  could  be  used  to  integrate  performance  measurement  into  our  Nation’s 
infrastructure  planning,  design,  maintenance,  research  and  management  processes. 
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As  a  first  stq>  in  tiie  study  die  C(»ps  and  die  KRB  have  agreed  diat  the  BlB’s  Cominitleeon 
Infrastructure  wiUhdd  a  Odloquiuni  on  Infrastructure  Poiwiiianoe.  The  ctdloquium  results  will 
be  followed  by  a  detailed  examinadon  of  the  description,  measurement,  and  improvanent  of 
infrastructure  performance  at  the  qimational  and  policy  levels. 

ECONOMIC  IMPACTS  OF  INFRASTRUCTURE  INVESTMENTS” 

In  FY  92  direct  Federal  mcpenditures  for  phyncal  csqntal  in  non-defoise  programs  totalled 
over  $20  billicm,  while  Federal  grants  for  public  worlcs  infrastructure  amounted  to  over  $27 
billion.”  However,  at  presoit,  there  is  no  consensus  cm  whether  this  spending  iqiproaches  or 
exceeds  optimum  investment  levds,  or  how  such  investmoits  affect  or  are  affected  by  economic 
growth. 

Some  economists  and  government  analysts  believe  that  infrastructure  investment  does  have 
a  positive  affect  on  measured  output,  and  that  more  investment  is  needed  to  stimulate  economic 
growth  and  productivity  to  the  levels  achieved  in  die  1950*s  and  1960*s. 

Other  experts  maintain  that  infrastructure  is  fendamentally  demand-driven,  and  that  positive 
demographic  and  income  changes  in  the  19S0’s  and  19^’s  led  to  greatm*  infrastructure 
investment,  relative  to  national  output,  and  that  the  historic  decline  of  infrastructure  investment 
can  explained  by  the  fading  of  those  circumstances. 

And  finally,  there  are  those  on  both  sides  of  the  ddiate  that  maintain  that  die  need  to  insure 
the  economic  efficiency  of  each  infrastructure  project  is  the  overriding  concern. 

The  purpose  of  this  study  is  to  reasonably  assess  the  total  rate  of  return  of  planned  Federally 
provided  and  leveraged  infrastructure  investment.  The  study  will  focus  on  infrastructure  spoiding 
in  the  Nation’s  public  works  categories  of  transportation,  wat^  resources  devdqiment, 
wastewater  treatment,  and  hazardous  and  solid  waste  disposal.  The  study  will  build  uprm  the 
accumulated  knowledge  to  determine  what  payoffs  are  likely  to  result  from  Fed^  infrastructure 
investments. 

The  Corps  convened  a  series  of  workshops  to  frame  the  pertinent  issues  and  encourage  active 
interagency  participation.  Three  one-day  workshops  were  held  betweoi  July  and  November  1992 
with  representatives  of  the  following  Federal  agencies:  the  Derailments  of  Agriculture,  Army, 
Commerce  (Bureau  of  Economic  Analysis),  Interior  (Bureau  of  Reclamation),  Enegy>  nnd 
Transportation  (including  the  Federal  Aviation,  Highway,  Rail,  and  Transit  Administrations),  and 
the  Environmental  Protection  Agency,  and  the  Office  of  Management  and  Budget. 
Representatives  of  the  Congressional  Budget  Office,  Congressional  Research  Service,  Fedml 
Reserve  Bank  of  Boston  and  various  academic  institutions  also  attended. 

The  output  of  the  workshops  was  the  development  of  a  workplan  for  the  study.  Participants 
agreed  that  enough  literature  surveys  have  been  performed,  and  that  the  economic  relatimiships 
and  issues  have  been  identified.  Ts^le  3  provides  a  summary  regarding  the  general  conclusion’s 
regarding  infrastructures  impact’s  on  the  economy. 
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Tables 

Infirastructure’s  Impacts  On  Economic  Activity 


General  Conclusion: 

Public  Investmoit  in  Infrastructure  Matters  to  the  Natirmal  Economy 
How  Infrastructure  Matters: 


•  An  input  into  production; 

•  Enhancing  pn^uctivity  of  other  inputs; 

•  Attracting  inputs  from  elsewhere; 

•  Providing  demand  for  constructi(Mi  and  other  services; 

•  Respmiding  to  demographic  and  structural  changes. 

Caveats  to  These  Insights: 

•  Services,  not  structures,  are  important; 

•  Services  should  be  appropriately  priced; 

•  There  can  be  too  much  as  well  as  too  little  investment; 

•  Facilities  must  be  properly  maintained; 

•  New  investments  must  be  carefully  analyzed,  case  by  case. 

Reasons  That  Not  More  is  Known: 

•  Complexity  of  the  problem; 

•  Inconsistencies  in  what  current  studies  measure; 

•  Lack  of  comparability  across  methods  and  data; 

•  Limitations  in  data  themselves; 

•  Econometric  and  estimation  problems; 

•  Lack  of  policy  focus  in  current  studies; 

•  Lack  of  focus  on  system-wide  performance. 


There  was  a  consensus  that  the  overriding  need  new  information  and  original  research.  It  was 
also  agreed  that,  although  economic  theory  alone  cannot  provide  the  answer  of  how  and  to  what 
extent  public  capital  matters,  the  Fedei^  government  needs  directed  research  towards  the 
development  of  a  national  investment. 


The  study  is  now  underway,  with  the  various  Federal  agencies  and  offices  participating  in  the 
work,  and  several  interagency  management  and  technical  oversight  committee  establi^ed  to  direct 
the  effort.  A  Corps  of  Engineers  Report  to  be  published  shortly  (IWR  Report  FIS-93-4)  entitled 
Infrastructure  in  the  21st  Century  Economy  will  describe  in  some  detail  the  context,  processes, 
scope  and  organization  of  the  study.  Future  intaim  outputs  include  a  rqx>rt  on  current  and 
planned  Federal  infrastructure  programs  in  FY  93,  and  a  report  describing  work  in  progress  early 
in  FY  94. 
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THE  VALUE  OF  INFRASTRUCTURE 

This  background  paper  by  McDowell  and  Bell  is  one  of  the  early  products  of  the 
Federal  Infrastructure  Strategy  program.”  The  paper,  which  is  included  in  this  rqwrt  as 
Appendix  D,  discusses  the  value  of  infrastructure  within  the  context  of  the  Nation’s  economic 
health,  describes  the  relationship  between  productivity  in  the  public  and  private  sectors,  and 
highlights  the  importance  of  suitable  quantitative  measures  to  infrastructure  decisitm-making. 

For  the  purposes  of  the  paper,  public  works  infrastructure  refers  to  Nation’s  transportation, 
environment,  communications,  and  energy  systems.  The  authors  argue  that  the  demand  for  such 
facilities  is  litely  to  increase  across  the  Nation  in  the  1990’s  because  of  three  factors:  (1)  the 
growth  in  the  number  of  people  and  jobs,  (2)  increasing  globalization  and  the  competition  of 
international  markets,  and  (3)  rising  standard  for  environmental  protection.  The  ptqwr  explores 
the  persistent  debate  regarding  the  difficulties  associated  with  determining  how  much  public  works 
investment  is  needed,  and  the  merits  of  conclusions  based  on  aggregate  macroeconomic  analysis 
of  public  investment. 

The  paper  concludes  that  macroeconomic  analysis  of  investment  trends  is  not  a  substitute  for 
specific  rate  of  return  analysis  for  individual  programs  or  projects,  but  leaves  open  the  question 
as  to  whether  America  is  headed  in  the  right  direction  with  respect  to  the  investment  levels  in  the 
various  public  works  categories.  The  specific  problem  identified  in  making  such  assessments  is 
the  lack  of  performance-based  measures  of  the  link  between  public  works  expenditures  and  the 
level  and  quality  of  infrastructure  services.  Without  explaining  the  relationship  that  the  quantity 
and  quality  of  infrastructure  services  have  to  economic  growth  and  productivity,  meaningful 
policy  recommendations  on  how  much  investment  is  needed  cannot  be  developed. 

Finally,  the  paper  also  recommends  that  a  number  of  national  initiatives  for  infrastructure 
should  be  pursued.  These  include:  more  timely  investment  decisions  through  the  reform  of  the 
regulatory  process,  the  targeting  of  infrastructure  investments  consistent  with  the  changing  face 
of  the  U.S.  economy,  and  the  development  of  a  Federal  infrastructure  strategy  based  on  a 
a  clear  articulation  America’s  infrastructure  vision. 

ALTERNATIVE  INFRASTRUCTURE  STRATEGIES  AND  IMPLEMENTATION 
TECHNIQUES 

A  second  background  paper  by  McDowell  and  Bell,  this  companion  work  to  The  Value  of 
Infrastructure  to  America  is  included  in  its  entirety  as  Appendix  E.  This  effort  focuses  on 
techniques  for  implementing  alternative  infrastructure  strategies,  including  funding  mechanisms, 
allocating  responsibilities,  and  management  tools.” 

The  context  of  the  growing  role  of  state  and  local  governments  as  public  works  providers  is 
discussed,  and  the  various  ways  governments  can  fund  public  works  projects  are  reviewed, 
including  taxes,  user  fees,  earmarked  funds,  intergovernmental  aid,  borrowing,  and  private  sector 
financing. 

In  addition,  the  current  trends  and  constraints  in  funding  infrastructure  are  reviewed,  along 
with  a  discussion  of  financing  strategies  tied  to  benefits.  These  strategies  address  three 
interdependent  questions: 
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•  How  much  should  be  sprat  on  infrastnictuie? 

•  Who  should  pay? 

•  How  should  spending  be  financed? 

The  concepts  of  le^nsibility  are  reviewed  in  conjunction  with  the  principles  of  the  National 
Council  on  Public  Works  Improvement  for  justifying  Federal  involvenwnt  and  implementing 
shared  respmisibLUties.  The  authors  also  recommend  imim>ving  managemrat  tools  as  a  means  of 
following  up  on  these  financing  and  Federal  aid  requirements.  These  include:  the  use  of  csqntal 
improvement  programming  and  budgeting,  the  simplification  of  the  regulatory  process,  and  more 
widespread  use  of  performance  managemrat  systems. 

The  p£q)er  concludes  with  the  authors*  perspective  on  the  direction  of  the  Corps  of  Engineers* 
Federal  Infrastructure  Strategy.  They  recommrad  that  the  Corps  pursue  an  intragovemmratal 
dialogue  designed  to  bring  together  the  various  public  works  interests  to  develop  a  national  public 
works  agenda  in  response  to  the  authorizing  l^slation.  Such  a  national  dialogue  could  include 
rq)resratatives  of  F^eral  public  works  agencies.  Congressional  committee  staffs,  state  and  local 
governments,  public  interest  groups,  the  major  infrastructure  related  professions,  and  the  private 
sector.  The  types  of  infrastructure  issues  recommended  to  be  considered  include: 

•  Establishing  national  purposes  for  infrastructure; 

•  Identifying  appropriate  Federal  responsibilities  and  relationships; 

•  Forming  Federal  interagency  partnerships;  and 

•  Enhancing  Federal,  state,  local,  and  private-sector  infrastructure  partnerships. 

While  the  authors  acknowledge  that  establishing  a  national  dialogue  is  only  a  first  step,  they 
expect  the  resulting  coordination  and  sharing  of  ideas  to  build  momentum  towards  developing  a 
national  infrastructure  strategy. 

RELATIONSHIP  BETWEEN  STANDARDS  AND  PERFORMANCE 

This  background  paper  by  GKY  &  Associates,  Inc.,  explores  the  relationships  betwera 
standards  and  the  performance  of  infrastructure.^  It  documents  fundamratal  concepts  related  to 
infrastructure  performance  measures,  standards,  criteria,  and  objectives,  thus  laying  the 
groundwork  for  currently  ongoing  work  on  performance  measure  issues. 

The  analysis  of  three  case  studies  within  the  public  works  categories  of  transportation  (large 
commercial  airports-Federal  Aviation  Administration),  water  resources  (flood  control—Corps  of 
Engineers),  and  waste  (waste  to  energy-Environmental  Protection  Agency),  are  used  to  illustrate 
the  Federal  role  and  the  challenges  in  linking  standards  to  performance  outputs  involving  the 
delivery  of  goods  or  the  provision  of  services. 

Observations  of  this  study  include: 

1.  The  appropriate  Federal  role  in  setting  standards  is  not  clear,  but  varies  between  public 
works  categories; 

2.  National  infrastructure  policy  should  be  coordinated  across  infrastructure  category 
boundaries; 
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3.  Req)onnbiUty  and  authority  for  siting  staiKlaids  and  devdoping  infrastructure  dKHild  be 
coincident; 

4.  The  public’s  ability  to  identify  infrastructure  benefits  influences  objectives  ami  standards; 

5.  Objectives  and  decisirni-maldng  of  public  entities  are  often  statutcnily  limited,  whidi 
influences  the  selection  of  performance  measures  and  standards; 

6.  Liability  and  litigaticMi  can  be  reduced  through  the  plication  of  standards,  but  at  the 
likely  expoise  of  potential  innovation; 

7.  Infrastructure  objectives,  performance  iiKasures,  and  standards  should  be  r^ulariy 
reviewed  and  revised  to  reflect  current  policy  and  technical  requiremoits. 

The  case  studies  allowed  the  identificatirm  of  some  specific  performance  barriers,  as 
summarized  in  Table  4.  The  case  studies  also  raised  policy  issues  having  broader  s^lication  to 
all  cat^ories  of  infrastructure,  such  as  the  misuse  of  different  types  of  standards. 

This  paper  will  be  published  by  the  Corps  of  Engineers  as  part  of  the  Institute  for  Water 
Resources’  Occasional  Paper  series  for  the  F^eral  Infrastructure  Strategy. 

FRAGILE  FOUNDATIONS  AND  CONGRESSIONAL  FOUCY:  HOW  HAS 
CONGRESS  RESPONDED? 

This  paper  will  describe  the  policy  recommendations  made  by  the  National  Council  on  Public 
Works  Improvement  in  Fragile  Foun^tions.  and  will  examine  the  content  and  political  direction 
of  public  works  and  infrastructure  related  legislative  proposals  introduced  in  Congress  between 
1988  and  1992.  This  legislative  history  will  be  compared  with  the  recommendations  of  the 
Council  towards  determining  the  extent  to  which  Fragile  Foundations  has  impacted  tm  Federal 
infrastructure  policy. 

An  interim  product  of  this  effort  is  the  completion  of  a  comprdiensive  inventory  of  the 
infrastructure  related  legislation  offered  in  the  lQ2nd  Congress.^  This  compilation  reveals  tiiat 
while  several  key  aspects  of  Fragile  Foundations’  recommoidations  have  been  addressed  by  newly 
raacted  laws,  most  aspects  have  eitiier  been  put  forward  but  not  enacted,  or  ignored. 

As  far  as  what  has  been  enacted  into  law,  the  1991  Intermodal  Surface  Transportation 
Efficiency  Act  (ISTEA)  clearly  stands  out  as  the  most  significant  achievement.  ISTEA  has 
increased  the  potential  spending  on  transportation  infrastructure  over  the  next  five  years,  financed 
primarily  by  postponing  and  partially  rq)ealing  the  planned  phase  out  of  the  temporary  increase 
in  the  gasoline  tax  enacted  in  1990.  Intergovernmental  transportation  planning  was  emjriiasized 
in  the  bill,  and  new  flexibility  offered  to  state  and  local  governments  for  the  shifting  of  funds 
between  transportation  modes.  In  addition,  a  new  office  of  transportation  Intermodalism  was 
created  within  the  Department  of  Transportation,  and  a  pilot  research  effort  into  high  speed  trains 
was  introduced. 
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Table4 

Sample  Performance  Barriers  Identified  in  Three  Infrastructure  Case  Studies 


Case  Study 

Pnfrmnance 

bnpainnmt 

Ferfonnance  Barriers 

Airports 

Congestion 

Difficulty  in  agreement  on  equitable  trust  fund 
distribution 

Federal  subsidization  increasing  demand 

Siting  constraints  (e.g.,  ndse) 

Air  traffic  control  cs^ecity 

Conservative  safety  standards 

Slow  technological  innovation 

Waste-to-Energy 

Costs  Siting 

Siting  constraints  (e.g.,  environmental) 

More  expensive  than  other  disposal  tediniques 
No  Fede^  funding 

Health/oivironmental  concerns 

Technology  uncertainty 

Flood  Control 

Funding  Equity 
Slow  Implementation 

Limits  on  local  funding 

Conservative  standards 

Difficulty  estimating  benefits 

Environmoital  constraints  (e.g.,  wetlands) 
Congressional  involvement  in  site  selection 
Dispersed  Federal  roles 

Beyond  ISTEA,  a  number  of  proposals  (not  enacted)  call  for  new  bodies  to  coordinate  Fedoal 
infrastructure  agencies  and  their  counterparts  at  the  state  and  local  govemmoits.  These  bills 
included  the  National  Infrastructure  Council  Act  of  1991  (S.317),  the  Small  Community 
Environmental  Infrastructure  Assistance  Act  of  1990  (S.729),  and  the  National  Inftastructure 
Corporation  and  Advisory  Council  Act  of  1991  (S.769).  Each  of  these  proposals  are  summarized 
below: 


S.317  proposed  a  National  Infrastructure  Council  composed  of  the  Secretaries  of  the  Army, 
Interior,  Transportation,  and  Commerce,  and  the  Administrator  of  EPA.  The  Council  was  to 
develop  policy,  prepare  aimual  assessments  of  infrastructure  needs,  coordinate  a  national  program 
on  inf^tructure  literacy  in  primary  and  secondary  schools,  and  assess  priorities  for  Federal 
investment.  Also  proposed  were  infrastructure  technology  transfer,  technical  assistance  and  R&D 
programs.  An  advisory  board  was  also  proposed  consisting  of  national  government  organizations 
such  as  the  National  Governors  Association  ,  National  League  of  Cities  and  others. 

S.729  proposed  an  USEPA  grant  program  for  Small  Conununity  Enviromnental 
Infrastructure  Assistance  for  constructing  public  water  systems,  wastewater  systems  and 
treatment  works,  solid  waste  treatment  facilities  and  underground  storage  tanks.  Eligible 
communities  could  not  exceed  2,S(X)  in  population,  and  would  have  had  to  be  economically 
distressed.  Cooperating  states  would  have  cost-shared  25  percent  of  the  project  funding.  An 
office  of  Community  Environmental  Infrastructure  Assistance  was  also  proposed  for  the  Corps 
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of  Engiiieers  for  the  construction  and  Managemmt  of  similar  projects  for  communities  less  than 
25,000  in  populaticm  which  were  eccmomically  distressed. 


S.769 proposed  a  National  Infrastructure  Corporatiim  with  an  Advisory  Council  composed 
of  the  Secretaries  of  the  Army,  Interior,  Transportation,  Commerce  and  the  Administrator  of 
EPA.  The  Coiporation  would  have  conducted  needs  studies  and  hold  hearings,  with  a  National 
Infrastructure  Revolving  Trust  Fund  proposed  to  provide  interim  funding  fm-  State  nominated 
projects.  Programs  in  R&D,  technology  transfer,  and  an  economic  study  on  the  value  and  worth 
of  infrastructure  were  also  proposed,  along  with  a  National  Infrastructure  Institute. 

Many  of  the  other  tran^rtation  pr(qx>sals  that  were  not  enacted  were  anti-recession  bills 
which  relied  heavily  on  eith^  additional  expenditures  or  accelerated  spending  from  trust  funds. 
A  number  of  proposals  addressed  infnstnicture  within  the  context  of  aid  to  small  or  rural 
communities,  or  as  an  anti-poverty  measure.  Most  of  the  bills  which  proposed  R&D  efforts 
centered  on  MAGLEV  initiatives. 

From  the  financing  perspective,  several  proposed  bills  called  for  the  removal  of  infrastructure 
trust  funds  from  the  unified  Federal  budget,  and  their  was  significant  interest  in  lessening  the 
limits  on  tax-exempt  financing  for  environmental  projects.  In  fact,  their  was  significant  interest 
in  the  implementation  of  a  wide  variety  of  environmental  infrastructure  programs. 

Council  recommendations  that  have  been  thus  far  ignored  by  the  102nd  Congress  include: 
incentives  for  maintenance  and  low  capital  techniques,  infrastructure  R&D  and  technology 
transfer  (other  than  MAGLEV),  clarification  of  the  government  roles,  public  works  professional 
training,  and  a  national  commitment  to  invest  more  efficiently  or  in  greater  amounts. 

Finally,  this  survey  focused  on  the  public  works  infrastructure  modes  presented  in  Fragile 
Foundations  and  it  should  be  noted  that  there  were  a  number  of  proposed  bills  of  note  on  other 
infrastructure  categories,  such  as  telecommunications. 

ISTEA:  THE  IMPACT  OF  ECONOMIC  STRUCTURE  ON  CONGRESSIONAL 
PUBLIC  POLICY 

This  background  paper  will  address  the  impact  of  the  changing  structure  of  the  national 
economy  on  the  elected  officials  and  policymakers  who  allocate  infrastructure  investments.  This 
includes,  at  the  Federal  level,  examining  how  changing  economic  interests  affect  the  political 
constituencies  of  Congress. 

This  paper  will  analyze  Congressional  positions  on  key  elements  of  ISTEA  and  overlay  this 
assessment  with  the  economic  structure  patterns  across  the  nation.  These  two  perspectives  will 
be  compared  and  inferences  made  regarding  the  relationship  between  economic  and  policy 
priorities  in  making  infrastructure  investment  decisions. 
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V.  Stimulatii^  Innovatioii 
aad  Technology  Transfer 


A  key  ouQnit  of  the  first  phase  of  the  ACIR  fiKalitated  dialogue  was  the  need  idmtified  for 
enhanced  technological  innovati<m  through  Federally  {Hovided  research  and  devdqiment  (R&D) 
pn^iams  and  improved  technology  transfer  mechanisms.  Three  Uq^ics  requiring  qiMial  attention 
emerged,  resulting  in  the  formulation  of  the  in-dqpth  inquiries  outlined  below.  These  studies 
address  key  issues  regarding:  infrastructure  innovation,  Federal  public  works  R&D,  and 
technology  transfer.  An  early  background  pa^  cm  R&D  innovation  is  also  summarized  in  this 
section  of  the  report. 

PUBUC  WORKS  INFRASTRUCTURE  INNOVATION^* 

The  participants  in  the  ACIR  workshops  agreed  that  there  was  a  major  Federal  role  in 
promoting  the  innovation  and  dissemination  of  new  in^tructure  technolc^es;  however,  most 
also  concurred  with  the  findings  of  a  recent  report  by  the  Congressional  Office  of  Technology 
Assessment  (OTA)  concluded  that  Federal  agencies  have  not  focused  R&D  programs  to  make 
public  works  programs  and  projects  more  productive  and  cost  elective.  State  and  local 
governments  benefit  from  R&D  products  only  afler  a  very  long  technology  transfer  process  of 
development,  testing,  marketing,  evaluation,  modification,  and  dissemination.  This  length  of 
time,  coupled  with  the  lack  of  investment  in  public  works  R&D,  and  other  perceived  barriers, 
make  this  area  relatively  unattractive  for  researchers.  The  result  is  a  large  gap  betweai 
infrastructure  needs  and  R&D  products. 

This  study  responds  to  this  issue  by  identifying  the  obstacles  that  challenge  the  successful 
generation  and  dissemination  of  innovative  research,  including  the  unique  transfer  problems 
associated  with  ”on-the-sheir  technologies  available  from  past  Federal  R&D.  Tl^  study  also 
examines  the  opportunities  to  promote  innovatimi  in  the  construction,  management,  and 
maintenance  of  public  works  infrastructure. 

The  study,  recently  completed,  was  conducted  by  the  U.S.  Army  Corps  of  Engineers 
Construction  Engineering  Research  Laboratories  (USACERL).  USACERL’s  work  included  an 
extensive  literature  review  and  the  conduct  of  a  workshop  on  the  challenges  and  opportunities  of 
promoting  innovation  in  the  public  works  R&D  that  attracted  a  distinguished  group  of  Aperts 
from  academia,  government,  and  industry. 

The  study  focused  on  four  critical  areas  of  interest.  First,  it  examined  barriers  to 
infrastructure  innovations  and  innovation  adoption  processes.  Second  a  model  for  a  national 
strategy  on  Infrastructure  Research  and  development  ^&D)  and  Technology  Transfer  (IRTT)  was 
developed,  as  shown  on  Figure  3. 
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National  Catalyst  for  Publk  Works 
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Third,  based  on  the  IRTT  modd,  the  jnocess  of  teduKdogy  dissemination  was  exaimned  in 
detail,  including  a  review  of  selected  technolo^  transfer  mo^s.  Finally,  a  medianism  was 
developed  fw  the  transfer  of  curraitly  available  innovative  apfwoadies  by  inccxpoiating  and 
expanding  three  diffusion  models:  The  Refers,  die  Shaffer,  and  die  NASA  (National  Aoonautics 
and  Space  Administration)  models. 

The  literature  survey  and  workshqi  discussions  generated  seven  migm’  cat^cnies  of  banim: 
1)  cultural  values  and  social  percqitions,  2)  governmental  structure  and  r^uladons,  3)  risk  and 
liability,  4)  public  and  private  partnership  issues,  5)  funding,  6)  size  and  type  of  infrastructure 
projects,  and  7)  educati(Hi,  research  and  technology  transfer  systems. 

A  list  of  six  specific  barriers  was  developed  based  on  their  importance  and  the  jxacticality  of 
flying  method  to  overcome  them.  These  barriers  include: 

—  Lack  of  a  Federal  initiative  (focus)  for  defining  the  policy  and  vision  for  national 
infrastructure  technology  (R&D). 

—  Inadequate  technology  transfer  mechanisms. 

—  Lack  of  public  awareness. 

—  Complexity  of  regulations. 

—  Reluctance  to  innovate  for  fear  of  It^al  liability. 

—  Inadequate  organizational  management  for  innovation  adoption. 

Recommendations  were  formulated  to  address  these  six  critical  areas.  Table  5  provides  a 
summary  of  these  key  obstacles  along  with  recommended  methods  to  overcome.  For  a  fell 
discussion  of  these  issues  the  reader  is  referred  to  the  final  rqwrt  entitled  Challenges  and 
Opportunities  for  Innovation  in  Public  Works  Infrastructure  (Volumes  1  and  2),  included  in  the 
series  of  Federal  Infrastructure  Strategy  Program  r^rts  as  IWR  Rqx)rts  93-FIS-2,  and  93-FIS-3. 

FEDERAL  PUBUC  WORKS  INFRASTRUCTURE  R&D*^ 

The  Federal  government  has  been  and  continues  to  be  a  principle  provider  of  public  works 
R&D.  However,  baseline  information  regarding  the  q)ecific  Federal  infrastructure  R&D 
programs  has  not  been  consolidated  or  analyzed  in  the  past. 

Th^fore,  an  inquiry  was  undertaken  to  identify  the  Federal  agencies  directly  or  indirectly 
involved  in  infrastructure  R&D,  as  well  as  the  areas  of  research  emphasis  and  the  fending 
dedicated  to  these  programs.  The  study  also  examined  how  Federal  agencies  administ^  and 
prioritize  infrastructure  R&D,  while  Inline  R&D  fending  trend  data  was  developed  and 
disaggregated  into  public  works  categories,  and  by  Federal  agency,  office  and  laboratory.  The 
role  of  the  U.S.  government  in  infrastructure  R&D  was  contrasted  and  compared  with  selected 
European  nations  and  Japan  towards  evaluating  financial  commitments,  resource  levels,  and 
institutional  arrangements. 
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Tables 

■w  .  _ 


Barrier 

M^ods  to  Otrercome 

Ladk  of  a  Fedaal  initiative  (focus)  for  defining 
tiie  policy  and  vision  for  national  iidirastnicture 
tcdmology  (R&D). 

Diverse  and  ingmented  govemineatal  structure  and 
private  sector  organizations  dealing  with 
infrastructure:  fragmented  R&D  efforts  throughout 
the  nation. 

Create  a  compiefaoisive  Fedoal  initiative  to 
establidt  a  national  infrastructure  policy  tiiat  will: 

(1)  Act  as  a  catalyM  for  iimovation;  (2)  Keep  abreast 
of  intmational  R&D  for  new  tedmologies;  (3) 

Foster  intagovemmental  partnerships  between  State 
and  local  governments  to  devdop  improved  fiscal 
and  political  tools  for  promoting  innovation. 

Inadequate  technology  transfer  mechanisnis. 

Lack  of  public-  and  private-sector  R&D  cooperation: 
lack  of  R&D  partnerships  between  the  public  and 
private  sectors. 

Develop  adequate  technology  transfer  mechanisms 
and  commit  necessary  resources  to  siqrport  tiiem; 
greatm'  leadership  from  all  levels  of  Government  in 
siqjport  of  R&D  programs,  and  development  of 
incentives  to  reward  R&D  investment  by  tiie  private 
sector. 

Lack  of  public  awareness. 

Public  opposition;  discordance  with  wide^read 
cultural  values:  "not  invented  here*  syndrome; 
emphasis  on  short-term  benefits,  not  long-term 
bmefits  to  the  nation. 

Active  partnership  with  community  groups;  building 
awarmess  and  support  groups;  communicate  with 
Congress;  create  meduuiisms  to  resolve  controversy; 
effective  education  related  to  key  technologies  and 
relevant  researdi;  communicate  the  inqmrtance  of 
iimovation  in  a  national  context. 

Complexity  of  regulations. 

Governmental  technical  standards  and  regulations  are 
complex  and  sometimes  contradictory;  increasing 
rate  of  legal  challenges;  obsolescence  of  regulaticms. 

Developing  flexible  standards  to  accommodate 
tedinological  and  design  innovation;  regular  review 
and  appropriate  revision  of  regulations  affecting 
major  technologies. 

Reluctance  to  innovate  for  fear  of  legal  liability. 
Conservative  ^proaches  intended  to  reduce  potential 
risks;  highly  visible  and  publicized  failures  are 
penalized  while  successes  go  unrewarded;  reluctance 
of  fiiuucial  institutions  to  fund  infrastructure  projects 
with  unusual  potential  ritics. 

Risk-sharing  to  encourage  innovation;  peer 
evaluation  of  innovation;  demonstrations  of 
innovation,  adequately  monitored  and  documented; 
dissemination  of  the  findings  of  the  demmstrations 
to  all  potential  users. 

Inadequate  organizational  management  for 
innovation  adoption. 

Resistance  to  innovation  that  did  not  involve  the  user 
in  defining  the  problem  and  specifying  the  solution; 
resistance  to  change;  lack  of  flexibility  in 
regulations;  enq)hasis  on  short-term,  high-visibility 
results;  tradency  to  cut  fimding  for  "unglamorous* 
public  works  programs  in  favor  of  more  visible 
programs. 

Promote  top  managemoit  commitment;  nurture 
active  change  agents;  enqmwer  active  technology 
gatdceqsers  and  technology  transfer  task  forces;  1 

comprehmsive  user  training  programs;  promote  1 

Totid  Quality  Managemmt  (TQM)  of  all  the 
processes  in  innovation  and  technology  transfer; 
innovative  financing  of  public  works  projects. 

© 
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As  part  of  the  study  a  comprdiensive  survey  of  Federal  (^nrtments  and  offices  was  made, 
with  the  results  indicating  that  public  works  research  R&D,  while  concentrated  in  a  relatively 
small  number  of  Federal  laboratories,  is  more  extoisive  than  documented  in  previous  studies. 
Specifically,  32  of  the  257  Federal  laboratories  idratified  by  the  Federal  Laboratory  Consortium, 
primarily  in  the  Dq)artments  of  Transportation,  Defense,  and  Energy,  and  the  Envircmmratal 
Protection  Agency,  are  engaged  in  public  works  infrastructure  research.  Observations  note  the 
lack  of  an  integrated  national  infr^tructure  R&D  policy,  and  recommendations  include  the 
cooperative  development  of  a  national  public  works  research  agenda  by  the  Federal,  state  and 
local  governments,  and  the  private  sector. 

The  research  was  performed  by  the  American  Society  of  Civil  Engineers’  Civil  Engineering 
Research  Foundation  (CERF)  in  cooperation  with  the  Corps  of  Engineers  Civil  Engineering 
Research  Laboratory,  and  the  University  of  Illinois.  The  support  and  assistance  by  the  Federal 
Laboratory  Consortium  was  integral  to  the  completion  of  the  research.  The  work  has  been 
recently  completed,  with  a  draft  report  issued  by  CERF  entitled  Federal  Public  Works 
Infrastructure  R&D:  A  New  Perspective,  initially  published  as  CERF  Draft  Technical  Report  No. 
92-F1003.  A  ftnal  report,  including  recommendations  for  further  action,  is  being  published  by 
the  Corps  as  IWR  Report  93-FIS-5. 

TECHNOLOGY  TRANSFER  DEMONSTRATION  PROJECTS 

It  is  clear  that  many  obstacles  impede  the  development  and  application  of  a  Federal 
technology  transfer  processes.  Significant  advances  in  technology  have  occurred  over  the  last  IS 
years,  yet  innovation  in  public  works  are  relatively  few.  Much  work  has  focused  on  these 
problems,  including  on  the  difficulties  of  transferring  currently  available  Federally  developed 
advances  into  practice.  A  major  barrier  to  adopting  public  works  innovations  has  been  the  lack 
of  effective  vehicles  for  demonstration  projects.  The  Office  of  Technology  Assessment  (OTA) 
concluded  in  its  1991  report  to  Congress  that  "cooperative  joint  efforts  between  government,  and 
private  sector  suppliers  to  demonstrate  and  evaluate  new  technologies  for  safety,  durability,  and 
long  term  costs  are  excellent  ways  to  spread  the  risk  and  overcome  some  of  the  difficulties  of  the 
procurement  process  for  new  technologies." 

In  response  to  these  needs,  the  Corps  of  Engineers  is  pursuing  a  range  of  technology  transfer 
demonstration  projects  as  part  of  thee  Federal  Infrastructure  Strategy  program.  Some  of  these 
initiatives  are  being  conducted  to  address  dissemination  opportunities  associated  with  Corps  of 
Engineers  technology,  and  are  presented  in  Section  VIII  of  this  rqx)rt.  In  addition  to  the 
initiatives  associated  with  available  Corps  technology,  a  comprehensive  research  effort  was  also 
initiated  to  address  the  broader  objective  of  improving  the  processes  for  transferring  infrastructure 
related  technology  from  Federal  R&D  programs  into  practice  within  municipal  public  works 
agencies. 

This  study  is  being  facilitated  by  the  Civil  Engineering  Research  Foundation  (CERF),  the 
research  instrument  created  by  the  American  Society  of  Civil  Engineers  (ASCE).  The  work  is 
being  co-sponsored  by  a  range  of  Federal  agency  partners,  including:  the  Federal  Highway 
Administration  (FHwA),  the  Environmental  Protection  Agency  (EPA)  and  the  Bureau  of 
Reclamation,  Department  of  the  Interior.  In  addition,  other  agencies  who  have  agreed  to  serve 
on  the  Study  Advisory  Group  (SAG)  include:  the  National  Institute  of  Standards  and  Technology 
(NIST),  the  Western  Area  Power  Administration,  Department  of  Energy  (DOE),  and  the  Corps 
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Waterways  Experiment  Station  (WES),  with  other  agencies  also  expected  to  accept  invitations 
to  join. 

The  effort  includes  the  idoitification  and  conduct  of  ten  demonstration  projects  through  the 
application  of  a  five  step  technology  transfer  {Mrocess:  (1)  problem  identification,  dassifkation, 
and  priority;  (2)  problem  and  technology  matching;  (3)  market  survey;  (4)  techndogy 
demonstration  partner  identification;  and,(S)  technology  demonstration. 

CERF  will  utilize  a  literature  search  and  survey  of  public  works  i»actitionm  to  identify 
problems  within  the  municipal  public  works  community  that  require  the  infusion  of  new 
technology.  The  problems  will  be  classified  into  subject  areas  and  prioritized  in  co(»dination  with 
the  SAG.  The  matching  of  problems  and  technology  will  include  a  comprdie^sive  review  of 
Federal  R&D  programs  and  ouputs,  including  patents,  licmises,  and  CRADA’s.  The  maitet 
potential  of  the  candidate  technologies  will  be  tested,  and  technology  transfa*  agencies  and 
manufacturers  identified  for  the  actual  demonstrations. 

STIMULATING  INNOVATION 

This  background  paper  was  prepared  by  Jeffrey  J.  Walaszek,  Chief  of  the  Corps  Construction 
Engineering  Research  Laboratories  Public  Affairs  and  Marketing  Communications  Office.^’  The 
paper  explores  the  benefits  of  R&D  innovation  and  outlines  common  barrier  to  technology 
transfer,  including :  ineffective  communications,  human  resistance  to  change,  and  organizational 
and  industry  constraints.  Methods  to  overcome  these  bairriers  aire  discussed,  including  specific 
Corps  programs  currently  in  place.  The  general  suggestions  included:  the  development  of  peer 
communication  support,  institutionalizing  technology  transfer,  the  use  of  demonstration  projects, 
and  public-private  partnerships. 

The  importance  of  patent  licensing  agreements,  and  cooperative  research  and  development 
agreements  (CRDA’s)  are  also  emphasized  in  the  process  design  of  R&D  products.  The  roles  of 
the  various  Corps  of  Engineer  laboratories  in  Army  R&D  are  outlined,  with  a  specific  focus  on 
the  c^jectives  of  the  Construction  Productivity  Advancement  Research  (CPAR)  Program.  Finally, 
USACERL’s  work  with  the  American  Public  Works  Association  on  the  labs’  Pavement 
Maintenance  Management  System  (PAVER)  is  used  as  an  example  of  a  professional  society  or 
trade  association  working  to  make  a  nonpatentable  product  developed  by  the  Federal  government 
available  to  its  constituents. 

This  paper,  which  preceded  the  in-depth  inquiry  on  the  challenges  and  barriers  facing 
infrastructure  innovation,  is  planned  for  publication  as  part  of  IWR’s  Occasional  Paper  series  for 
the  Federal  Infrastructure  Strategy. 
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VI.  Adequacy  of  Investment  Levels 
and  Financing  Mechanisms 


INVESTMENT  LEVELS 

One  characterization  of  the  value  of  the  Nation’s  infrastructure  is  in  terms  of  its  monetary 
worth.  The  value  of  the  capital  stock  represented  in  the  Nation’s  roads,  bridges,  mass 
transportation,  airports,  ports  and  waterways,  water  supply,  wastewater  treatmoit,  and  solid  waste 
disposal  facilities  is  estimated  to  be  about  $2.7  trillion,  slightly  over  20  percent  of  the  country’s 
totsd  public  and  private  capital  stock.^  Federal,  State  and  local  governments  currently  spend 
about  $140  billion  annually  on  building,  operating,  and  maintaining  these  facilities.*^ 

However,  infrastructure  is  not  an  end  in  itself.  Although  infrastructure  is  often  seen  as 
physical  project  outputs  such  as  a  highway,  a  bridge,  a  dam,  or  a  port,  the  true  output  of 
infrastructure  is  the  performance  of  a  service.  Infrastructure’s  importance  to  the  Nation  is  derived 
from  its  ability  to  perform,  or  the  degree  to  which  it  achieves  stated  functional  objectives,  such 
as  the  movement  of  people,  the  reduction  of  congestion  or  accident  rates,  the  value  of  flood 
damages  averted,  or  the  improvement  of  shipping  times.  As  McDowell  and  Bell  point  out,  even 
well  engineered  public  works  facilities  may  be  of  little  value  if  the  services  they  provide  are  not 
available  when  needed,  if  they  are  located  improperly,  if  they  are  operated  inefficiently,  or  if  they 
are  allowed  to  deteriorate  and  to  fall  into  disuse.** 

That  infrastructure  services  are  an  important  underpinning  of  the  modem  economy  is  a  largely 
undisputed  premise.  However,  what  is  not  as  clear  is  at  what  level  should  public  works 
investment  be  targeted,  and  how  should  that  investment  be  allocated. 

The  current  literature  reflects  controversy  over  whether  the  Nation’s  level  of  public 
investment  in  infrastructure  has  been  sufficient.  Arguments  on  either  side  of  the  debate  are 
usually  supported  by  past  public  spending  statistics.  A  review  of  the  literature  would  allow  one 
to  conclude  that  public  investment  in  America’s  infrastructure  is  currently  declining,  rising,  and 
staying  about  the  same,  depending  on  the  time  period  analyzed  and  the  context  of  the  statistics 
us^.  Remarkably,  it  is  possible  to  reach  all  three  of  the  above  conclusions  simultaneously 
without  engaging  in  a  contradiction.  American  public  works  spending  is  rising,  falling  and 
staying  constant,  all  at  the  same  time,  depending  on  the  context  of  the  numbers  consulted.  A 
detailed  examination  of  this  seemingly  paradoxical  state  of  affairs  is  provided  in  the  background 
paper  Interpreting  Trends  in  Federal  Infrastructure  Investment,  which  appears  as  Appendix  C  of 
this  repon. 

In  addition,  an  interim  output  of  the  in-depth  inquiry  on  the  economic  study  of  Federal 
infrastructure  investments,  previously  discuss^  in  Chapter  IV,  includes  the  design  of  an 
overarching  framework  to  organize,  characterize,  and  understand  the  data  and  the  investment 
trends  for  different  types  of  infrastructure.  Disaggregated  data  for  the  Federal  and  non-Federal 
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expenditures  for  die  public  worics  cat^ories  outlined  in  Prapilc  Poundatimm.  bodi  in  the  past  and 
projected  into  the  future,  are  bdng  collected,  organized  and  analyzed.  The  rating  database  will 
be  comprised  of  the  Nation’s  infrastructure  ^mding  in  the  cat^cnies  of  tranqxntation  (highways 
and  bridge.,  airways  and  airports,  mass  transit,  and  intermodal),  wato*  resources  devdopment 
(flood  control  inlaiid  and  (teep-draft  navigation,  water  supply,  and  waste  water  treatmoit),  and 
waste  management  (solid  and  hazardous). 

FINANCING 

The  1980’s  resulted  in  major  changes  in  infrastructure  financing.  Federal  infrastructure  aid 
declined  proportionally  while  state  and  local  frnancing  played  increasingly  important  roles. 
However,  all  levels  of  government  are  facing  increased  budget  constraints,  and  many  state  and 
local  governments  now  lack  adequate  funds  to  meet  perceived  infrastructure  needs. 

Cost-sharing  changes,  such  as  the  provisions  of  the  Water  Resources  Developmrat  Act  of 
1986  (P.L.  99-662),  have  placed  greater  emphasis  on  "beneficiary  pays”  principles  and  have 
resulted  in  local  sponsors  contributing  substantially  larg^  portions  of  infrastructure  project  costs. 
Sponsors  are  required  to  be  more  active  partners  in  all  planning,  financing  and  implemoitation 
decisions,  and  they  often  need  much  more  information  in  order  to  assess  the  local  public  frnance 
impacts  of  their  project  related  decisions. 

One  of  the  ACIR  interagency  task  forces  (  Group  6)  is  focusing  on  the  issues  associated  with 
revenue  diversification,  while  several  other  technical  studies  have  addressed  financing  innovations 
in  state  government,  and  the  role  of  tax  exempt  financing  in  infrastructure  developmmt.  Finally, 
another  research  effort  was  initiated  to  develq)  and  implement  a  system  aimed  at  local 
government  use  for  estimating  the  expenditure  and  revenue  impacts  of  public  works  projects. 
Each  of  these  efforts  are  summarized  below. 

Task  Force  on  Revenue  Diversification 

This  task  force  is  examining  the  development  and  use  of  diversified  revraue  sources  to 
support  infrastructure  investment  initiatives.  In  recognition  of  the  declining  Federal  role  in  the 
direct  funding  of  public  works,  agency  representatives  will  share  experiences  regarding  alternative 
financing  mechanisms  at  all  levels  of  government.  Topics  include:  pricing  investments  with  a  view 
towards  the  "beneficiary  pays"  principle,  incieased  emphasis  on  instituting  user  fees,  greater 
reliance  on  revolving  loan  funds  and  investment  pools,  potential  tax  code  modifications  (including 
tax-exempt  frnancing),  public/private  revenue  diversification  partnerships,  and  interagency  or 
inter-trust  fund  transfers. 

Financing  Innovations  in  State  Government 

Local  governments  often  face  major  frnancing  and  management  obstacles  in  planning, 
maintaining,  and  rehabilitating  existing  infrastructure.  In  some  cases  State  governments  have 
instituted  a  variety  of  innovative  techniques  to  assist  local  jurisdictions  obtain  needed  public 
works.  This  technical  study,  which  is  documented  in  the  report  prepared  by  the  Urban  Institute 
titled  State  Programs  for  Community  Infrastructure:  Innovations  in  Financing  Methods  and 
Program  Operations,  examined  programs  in  nine  states  to  support  local  water  supply,  wastewater 
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treatment,  and  solid  waste  efforts.  This  report  will  be  jHiblished  by  the  Corps  of  Engiiwers  as 
Report  IWR  93-FIS-6. 

The  study  includes  the  results  of  a  literature  survey  and  interviews  of  state  administrators 
focused  on  examples  of  innovative  State  assistance  methods.  The  rqwrt  also  provides  Federal 
agencies  with  a  perspective  on  successfully  applied  techniques,  and  crnicliules  with  several 
suggestions  for  relatively  low  cost  activities  that  could  be  undertaken  by  the  Federal  government 
in  support  of  state  and  local  infrastructure  efforts. 

The  range  of  state  techniques  examined  include  innovative  financial  measures,  the  provision 
of  technical  assistance,  the  use  of  the  terms  and  conditions  of  infrastructure  loans  and  grants  to 
screen  projects,  the  use  of  project  selection  incentives,  the  application  of  decentralized 
decision-m^ng,  the  use  of  bond  banks,  monitoring  and  evaluation  assistance,  and  the 
accomplishment  of  needs  assessments.  Table  6  presents  a  summary  of  the  state  programs 
examined. 


The  principle  finding  of  the  study  is  that  state  governments  can  exercise  a  wide  range  of 
influence  to  guide  and  support  local  implementation  of  infrastructure  facilities  in  addition  to 
simply  providing  dollars.  Specific  examples  include; 


1.  Terms.  Conditions  and  Special  Requirements  for  Infrastructure  Financial  Assistance. 
Several  states  are  using  the  opportunity  provided  by  financial  assistance  programs  to 
require  local  governments  to  adopt  a  variety  of  public  works  practices.  These  include 
the:  the  development  of  capital  improvement  plans;  the  adoption  of  fee  and  charges;  the 
establishment  of  dedicated  funding  for  infrastructure  maintenance;  and  the  adoption  of 
water  conservation  incentives. 


2.  Scope  of  Infrastructure  Financial  Assistance.  Some  states  are  also  broadening  the  impact 
of  grant  and  loan  programs  by  extending  the  scope  of  activities  that  may  be  financed  by 
the  program.  These  "expanded  uses"  are  sometimes  applied  to  activities  not  directly 
related  to  the  provision  of  physical  infrastructure,  such  as  for  nonpoint  source  runoff, 
groundwater  estuary  and  coastal  protection,  or  wetlands  and  water  quality  protection. 

3.  Project  Selection  Process.  The  criteria  used  by  states  to  select  the  specific  infrastructure 
projects  which  receive  loans  and  grants  can  be  utilized  to  foster  desirable  public  works 
management  practices  or  environmental  initiatives,  such  as  water  conservation  and  water 
reduction  programs.  In  some  cases  the  application  of  procedures  for  assigning  "bonus 
points"  are  used  to  encourage  efforts  towards  environmental  or  management  goals. 

4.  Technical  Assistance.  Several  states  have  innovative  technical  assistance  programs  for 
very  small  and/or  rural  communities.  Hiese  include  assistance  aimed  at  reducing  the  cost 
of  public  works  projects,  and  programs  related  to  help  communities  operate  and  manage 
existing  infrastructure  facilities.  Of  particular  note  is  New  York  State’s  Self-Help 
Support  System,  a  public-private  partnership  which  is  currently  being  introduced  in 
several  oAer  states  under  the  Small  Town  Environmental  Ingram  by  the  U.S. 
Environmental  Protection  Agency  and  the  Renesselaerville  Institute. 
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State 

Agency/Ftttgram 

Type  of  Innovatioa 

Georgia 

Clean  Water  Act  Revolving 
Loan/Giant  Program 

Grants  to  soil  and  water  conamvation  districts  for 
equipment  purchases 

niinois 

WatCT  Pollution  Control 

Revolving  Fund 

Public  Infrastructure  Program 
(Build  Illinois  Program) 

Illinois  Rural  Bond  Bank 

Project  selection  bonus  points  for  best 
management  practices 

Financing  for  water  rdated  projects  as  part  of  an 
economic  devdopment  program 

Financial  assistance  to  local  govenunents 

Technical  assistance  regarding  issuance  of  bonds 

Kansas 

Clean  Water  Act  Revolving  Fund 
-  Nonpoint  Source  Pollution 
Program 

Cost  sharing  assistance  to  landowners  for  «osion 
control  conservation  measures 

Maryland 

Clean  Water  Act  Revolving  Fund 
Program 

Loans  to  cleamq>  lake  eutroiducatimi 

Missouri 

Soil  Tax  Fund 

Sales  tax  dedicated  for  soil  conservation  measures 

New  York 

Department  of  Environmoital 
Conservation,  Health  and  State, 
and  the  Renesselaerville  Institute: 
Self-Help  Support  System 

Irmovative  public-private  partnership  for  technical 
assistance  to  small  rural  communities  aimed  at 
reducing  costs  of  infrastructure  projects 

North  Carolina 

Clean  Water  Revolving  Loan  and 
Grant  Program 

Adoption  of  sewer  ordinances,  fees  and  charges 
for  conservation  efforts 

Project  selection  bonus  points  for  water 
conservation  and  water  loss  reduction  programs 

Atmual  rqwrting  requirements 

Ohio 

Public  Works  Commission  "State 
Issue  #2’ 

Terms  and  conditions  of  financial  assistance 

Special  requirements  for  community  platming 

Decentralized  decisionmaking 

Emergoicy  assistance  and  small  government 
programs 

Project  monitoring  and  annual  rqjorting 

Tomessee 

Dqwrtment  of  Environment  and 
Conservation,  and  University  of 
T^messee’s  Institute  for  Public 
Service:  Municipal  Technical 
Advisory  Service 

Innovative  technical  assistance  to  inqnove 
operation  and  maintenance  of  infrastructure 
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Table  6  Continued 


.Summary  nf  State  1 


IS  for  Community  ipfrMtnictMp  InnoYrtton 


State 


Agency/Plrograiii 


lype  of  UnnofatioD 


Texas 


Water  Devdopmeot  Boaid: 
Piogfam  for  Econondcally 
Distfessed  Areas 


Special  requiiemeiits  for  fiaaiicial 


Utah 


Drinking  Water  Board 


Department  of  Environmental 
Quidity 

Clean  Water  Act  State  Revolving 
Fund 


Drinking  water  loans  include  qiecial  requirements 
for  financial  assistance 

State  needs  assessments  to  prioritize  projects 


Loans  for  soil  and  wato*  consnvation  projects 


Washington 


DqMrtmoit  of  Conununity 
Development:  Public  Works 
Trust  Fund 


^recial  requirements  for  financial  asastance 

Use  of  revolving  fund  for  rumpoint  source 
pollution  projects 

Selection  bonus  points  for  best  mainterumce 
practices,  willingness  to  cost  share  and  fiscal 
management  ability 

Technical  assistance  in  form  of  ciq>ital 
inqnovement  planning 


Wisconsin 


Department  of  Natural  Resources: 
Clean  Water  Fund 

Nonpoint  Source  Pollution  Control 


Maintenance  compliance  requiremoits  for 
wastewater  treatmoit  systems 

Cost  sharing  based  on  best  practices  for  pollution 
abatement 


S.  Decentralized  Decision-Making.  The  concqit  of  decentralized  decision-making  for  state 
programs  is  an  alternative  to  traditional  state  administration  of  infrastructure  loan  and 
grant  programs.  Such  regionalization  allows  state  programs  to  respond  more  directly  to 
community  needs,  although  it  may  result  in  the  inconsistent  application  of  project 
selection  criteria.  Decentralization  ^so  has  a  greater  potential  for  local  politics  to  intade 
more  explicitly  into  the  decision  process. 


6.  State  Bond  Banks.  State  bond  banks  can  provide  significant  advantages  to  local 
jurisdictions.  By  pooling  the  bonds  of  a  number  of  different  local  governments  and 
issuing  bonds  in  their  behalf,  state  bond  banks  compensate  for  the  differing  credit  ratings 
of  the  participating  communities,  thus  allowing  them  to  receive  equal  treatment  in  the 
bond  market.  Local  entities  using  state  bond  banks  tend  to  pay  less  to  finance  projects 
since  by  joining  together  they  can  often  obtain  lower  interest  rates  than  most  individual 
local  governments. 
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7.  Monitiwinf  and  Evaluation.  The  l^islated  requirement  of  some  stales  fcM*  annual  repOTts 
has  been  expanded  and  used  as  a  project  monitoring  mechanism  to  hdp  identify 
infrastructure  marketing  needs,  milestone  and  financial  accompli^ment,  and  the 
id«itificati<Mi  of  problems.  A  few  states  are  also  incorpcuating  a  sample  of  field 
vmficatitm  site  visits  to  assess  the  extent  of  compliance  to  previous  mandbdes  and  to 
documoit  lessons  learned. 

Finally,  the  study  also  identified  a  number  of  recommendaticms  to  the  Federal  government 
for  national  assistance  efforts  based  on  the  examples  provided  by  the  state  programs.  These 
recommendaticms  are  aimed  at  providing  states  and  local  governments  witii  information  on  a 
national  basis  that  they  could  adapt  to  their  own  circumstances.  Such  a  Fedml  role  could  include 
such  relatively  low  cost  efforts  as  supporting  the  preparatimi  of  guidance  materials  on:  project 
selection  procedures;  procedures  for  undertaking  assessmoits  of  future  needs;  guidance  for  states 
conducting  program  evaluations;  and,  the  reporting  to  all  states  on  innovative  state  assistance 
programs.^ 

The  Role  of  Tax  Exempt  Financing  in  Infrastructure  Development 

The  tax  status  of  municipal  bonds  is  part  of  the  larger  policy  debate  regarding  whether  it  is 
appropriate  for  the  Federal  government  to  subsidize  local  infrastructure  construction,  and  if  so, 
whether  exempting  municipal  bonds  from  Federal  taxation  is  the  proper  mechanism  for  providing 
that  subsidy.  This  background  study,  which  was  conducted  for  the  Federal  Infrastructure  Strategy 
by  Apogee  Research,  Inc.,  is  documented  in  the  report  titled  Effects  of  Federal  Tax  Policy  on 
Infrastructure  Investment,  and  will  be  published  by  the  Corps  of  Engineers  in  IWR  Report 
93-FIS-6.  The  study  reviewed  the  provisions  of  the  Tax  Reform  Act  of  1986  and  its  amendments 
that  effect  tax  exempt  bonds  and  their  use  for  state  and  local  financing  of  public  works  projects. 

The  Tax  Reform  Act  of  1986  contains  several  provisions  that  restrict  or  place  conditions  on 
the  use  of  tax-exempt  bonds  to  finance  infrastructure  facilities.  These  provisions  have  gonerally 
been  assumed  to  have  discouraged  the  use  of  tax  exempt  bonds  and  increased  the  cost  of  providing 
basic  public  infrastructure  services.  The  Act  has  been  viewed  as  impacting  issuers  in  three  ways: 
by  reducing  the  volume  of  tax-exempt  bonds  that  can  be  issued  to  finance  infrastructure,  by 
increasing  the  costs  associated  with  those  bonds  that  are  tax  exempt,  and  by  forcing  some  projects 
to  be  tinanced  through  taxable  bonds. 

The  study  examines  the  volume  of  tax  exempt  bonds  issued  over  the  period  1979-1989  in 
order  to  assess  the  impact  that  the  1986  Tax  Reform  Act  had  on  the  ability  of  state  and  local 
governments  to  finance  public  works  projects,  and  also  reviews  the  trend  of  infrastructure  costs 
to  verify  whether  the  Act  has  indeed  resulted  in  more  expensive  projects. 

The  study  revealed  that  over  the  1979-1989  period,  the  volume  of  tax  exempt  bonds  issued 
to  finance  infi^tructure  has  remained  steady  in  r^  terms,  while  the  volume  of  taxable  bonds  has 
risen  slightly.  Since  the  volume  of  tax-exempt  bonds  has  not  changed  significantly,  it  is  possible 
to  conclude  that  infiastructure  investment  is  continuing  at  the  pre-tax  reform  level.  However, 
whether  the  post-tax  reform  sample  period  has  fiilly  responded  to  the  Act,  and  whether  these 
levels  of  investment  meets  the  nations’s  current  infrastructure  needs,  remain  as  outstanding  issues. 
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The  study  also  cmcluded  that  although  the  tax-exenqiC  investment  has  maintained  a  steady 
pace,  the  Act  has  had  the  unintended  effect  of  increasing  the  costs  fcx’  public  worics  fisdlities. 
Four  m^jor  factors  were  identified  as  contributing  to  this  increase:  higher  tax-eaonpt  intoest 
rates,  a  narrowing  of  the  mailed  fm  the  tax-exempt  bonds  by  eliminating  certain  large-v<riume 
instituti(Mial  buyns,  delays  in  issuing  bonds  due  to  the  Act’s  limitations  on  die  vrdume  of  jmvate 
activity  each  year,  and  the  resulting  increase  of  taxable  public  bonds  which  increases  borrowing 
costs  significandy.^ 

Local  Public  Finance  bnpact  (LPF1)  Model 

The  objective  of  this  research  is  to  develop  and  implement  a  system  of  procedures  for 
estimating  Ae  expenditure  and  revenue  impacts  of  water  resource  projects  at  the  state  and  local 
government  levels.  The  model  will  focus  on  estimating  the  project’s  practical  consequoices  on 
local  public  revenues  and  expenditures,  such  as  secmidary  employmait  and  income  effects.  The 
model  is  being  constructed  from  the  point  of  view  of  local  public  officials  and  thdr  decision 
making  processes  for  providing  public  services.  It  could  be  used  by  local  governments  to  assess 
the  potential  relationship  between  future  expenditures  and  revenues  towards  the  development  of 
a  flscal  policy  action  pl^.^^ 

Work  includes  a  literature  review,  model  design  based  on  standard  outputs  of  existing  models 
(e.g. ,  Input-Output  and  Economic  Base),  and  the  development  of  a  computer-aided  program  that 
implements  the  LPFI  model,  along  with  supporting  technical  documentation  and  on  line  data 
sources  to  operate  the  model. 

The  methodological  approach  will  be  sufficiently  flexible  to  accommodate  a  broad  range  of 
infrastructure  projects,  and  will  be  consistent  in  terms  of  data  requirements  with  the  Corps 
Regional  Interindustry  Program  (RIP),  Multi-Regional  Variable  Input  Output  Model  (MRVIO), 
and  Small  Area  Assessment  Model  (SAAM).  Estimated  government  finance  outputs  will  include 
revenue  categories  such  as:  intergovernmental  transfers,  taxes  (sales  and  gross  receipts,  property, 
individual  and  corporation  income),  charges  and  miscellaneous  revenues,  and  other  revenue 
(utility,  liquor  store,  insurance  trust),  while  estimated  expenditure  categories  will  include: 
education,  health,  transportation,  police,  fire,  recreation,  welfare  nd  housing,  sanitation,  finance 
and  administration,  and  other  ex^i  '^itures. 

The  model  will  operate  on  v  main-frame  computer  at  the  U.S.  Army  Construction 
Engineering  Research  Laboratories  (USACERL). 
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Vn.  Managing  Programs  and 
Improving  Performance 


Tlie  initial  phase  of  the  interagency  coordin2Ui<m  highlighted  several  recurring  management 
issues,  primarily  involving  the  need  for  managemoit  initiatives  involving  the  areas  of 
performance,  incentives,  and  capital  budgeting.  In  respcMise  to  these  needs,  three  intnagoicy  task 
forces  (Group  3  on  Deferred  M^tenance,  Group  4  on  R^ulatoiy  and  Administrative  Relief,  and 
Group  5  on  Streamlining  Permitting  for  Public  Works  Projects),  and  three  in-depth  inquiries  and 
sevei^  background  papers  on  managem^t  improvement  topics  have  been  initiated  with  the 
assistance  of  third  party  subject  matter  experts.  These  program  elements  are  presented  below. 

TASK  FORCE  ON  FLEXIBLE  AND  PERFORMANCE  BASED  REGULATIONS 

Issues  involved  with  Federal  regulation  and  unfunded  mandates  affecting  state  and  local 
governments  are  being  examined  towards  the  develq)ment  of  more  flexible,  performance-based 
regulations  and  the  clarification  of  regulatory  roles  and  responsibilities  at  all  levels  of  government. 
The  role  of  processes  such  as  negotiated  rulemaking  and  diq>ute  resolution  in  he  formulation  of 
more  flexible  rules  are  being  explored.  Examples  of  successfully  drafted  and  implemented 
performance-based  regulations  are  being  shared,  and  the  effective  use  of  the  Regulatory 
Flexibility  Act  of  1980,  including  its  attention  to  small  governments,  is  being  examined. 

TASK  FORCE  ON  ENVIRONMENTAL  DECISIONMAKING  FOR  PUBLIC  WORKS 

This  workgroup  is  focusing  on  a  specific  Federal  regulation  concerns  regarding  the  need  to 
simplify  and  streamline  permitting  procedures.  The  objective  of  this  effort  is  to  reduce 
infrastructure  investment  costs  and  minimize  implementation  delays,  while  still  insuring 
environmental  protection.  Issues  involving  the  sequential  steps  and  separate  decision  points,  the 
many  separate  agencies  involved  (each  with  differing  responsibilities  and  procedures),  and  the 
overlapping  Federal,  state  and  local  requirements,  are  being  addressed. 

Attention  is  being  given  to  more  effective  uses  of  the  National  Environmental  Policy  Act 
(NEPA)  to  improve  the  coordination  of  environmental  reviews,  mitigation  plans,  and  permit 
requirements,  and  the  consideration  of  increasing  state  permitting  approvals  in  lieu  of  multiple 
state,  local  and  Federal  controls.  Finally,  the  task  force  is  exploring  the  development  of  a  Federal 
strategy  to  further  intergovernmental  environmental  sensitivity,  facilitate  informed  environmental 
decision-making,  and  to  assist  non-Federal  interests  in  meeting  environmental  requirements  in  a 
timely  manner. 
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TASK  FORCE  ON  DEFERRED  MAINTENANCE  PRACTICES 


Issues  being  addressed  include  the  utility  of  inonporating  the  accounting  i»actice  of  including 
long  term  accrued  liability  as  an  element  of  Federal  decisionmaking,  pricing  and  budgeting  fOT 
infrastructure  inv^tments.  The  practice  of  accounting  for  the  accrued  or  unfunded  liability  of  a 
o^ital  asset  is  being  examined,  including  publicly  rq)orting  pos^xmed  Federal  maintenance 
spring  as  a  financial  liability  in  order  to  increase  the  visibility  of  deferred  maintenance 
decinons.  Examples  of  past  government  or  other  deferred  maintenance  accounting  sy^ms  is 
bdng  presented,  while  the  relationships  between  maintenance  accounting  and  Fedoal  agmcy 
programming  and  budgeting  is  being  explored. 

PUBUC  WORKS  MANAGEMENT  PRACTICES  AND  BARRIERS 

This  is  a  study  aimed  at  identifying  and  evaluating  the  roadblocks  which  prevoit  municipal 
public  works  departmrats  from  operating  effectively,  and  develc^ing  strat^es  which  would 
improve  the  performance  and  operating  efficiencies  of  these  agencies.  The  Corps  idratified  an 
ongoing  project  by  the  American  Public  Works  Association  (APWA)  which  will,  with 
supplemental  requirements,  further  these  goals. 

Local  infrastructure  problems  such  as  revenue  shortfalls,  decreased  Federal  aid,  increased 
liability  costs,  and  the  deterioration  of  key  public  works  facilities,  have  led  the  APWA  to  develop 
and  publish  a  manual  of  over  400  management  practices.^  These  practices  are  designed  to  assist 
public  works  managers  in  planning  for  and  improving  performance.  In  an  iterative 
self-assessment  process,  APWA  instructs  municipal  managers  regarding  the  practices,  followed 
by  local  application  and  feedback  to  APWA,  with  subsequent  revision  and  modification  to  the 
practices  manual. 

As  part  of  this  study,  the  Corps  has  joined  with  APWA  and  the  National  Academy  of  Public 
Administration  to  specifically  apply  an  enhanced  version  of  the  assessment  process  to  twelve 
state/local  agencies  across  the  nation  to  determine  the  perceived  legislative,  administrative,  and 
technical  roadblocks  which  impede  implementation  of  improved  management  practices.  The  types 
of  public  works  functions  to  be  assessed  include:  municipal  engineering,  design,  construction, 
buildings,  grounds,  equipment,  potable  water,  solid  waste  collection,  solid  waste  processing  and 
disposal,  streets,  snow  and  ice  control,  stormwater  and  wastewater. 

APWA  and  NAPA  have  assembled  expert  panels  to  perform  the  case  studies  over  the  spring 
and  summer  of  1993.  The  panels  have  developed  a  pre-site  visit  package,  questionnaire,  and 
evaluation  check  list,  to  be  used  for  the  local  interviews.  NAPA  is  also  working  towards 
providing  an  abbreviated  questionnaire  to  be  use  for  a  broad  based  mail-out  survey. 

APWA  publicized  the  program  at  their  national  conference  and  the  newsletter  mailings  to 
member  local  governments.  The  number  of  agencies  expressing  interest  in  the  program  provided 
a  large  pool  of  potential  sites. 

Public  works  agencies  were  subsequently  selected  to  insure  that  both  rural  and  urban  areas 
were  represented,  and  to  reflect  locations  varying  in  geographic,  climactic,  and  demographic 
settings.  Of  course,  the  willingness  and  level  of  commitment  expressed  by  the  various  agencies. 
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atoqg  with  the  need  to  obtain  a  wide  iqjresentatioB  of  public  iporia  fiwetiOBS,  alao  guided  ttie 
selection  process. 


The  ftdtowii^  agencies  have  been  sdected  to  serve  as  case  studies: 


Wak^Sdd,  Massachusetts 

PittdHugh,  Pennsylvania 

Atlanta,  Gecngia 

Lawrence,  Kansas 

Wauk^an,  minds 

St.  Paul,  Minnesota 

Round  Rock,  Texas 

Billings,  Mmtana 

Snohomish  County,  Washington 

Foster  City,  California 

Los  Angles,  California 

Arizona  Dq>artment  of  Tran^rtation 

Outputs  of  the  process  will  include  APWA/NAPA*s  evaluation  of  the  Fedoal  l^slative, 
regulatory,  administrative  and  technical  issues  judged  as  significant  obstacles  to  improved  service. 
NAPA  lead  the  evaluati<m  phase  and  will  also  recommend  (^mis  to  overcome  the  barrim, 

including  drafts  of  potential  legislation  or  revised  administrative  m  r^latory  mandates;  mediods 
that  could  serve  as  incentives  to  insure  the  maintenance  of  cs^ital  assets;  and  jnoposals  to 
facilitate  the  adoption  of  new  technologies. 

INFRASTRUCTURE  MAINTENANCE:  PERFORMANCE  ACCOUNTING 

The  vulnerability  of  infrastructure  due  to  maintenance  deferral  is  increasing  as  budget 
constraints  confront  all  levels  of  govemmrot.  Deferral,  coupled  with  temporary,  low-cost 
maintenance  procedures,  have  become  more  comnKxi  as  govmnment  officials  face  difficult 
decisions  regarding  the  allocation  of  scarce  resources  across  the  country.  One  proposed  solutimi 
is  to  increase  the  awareness,  visibility,  and  accountability  of  maintenance  defmals  by  requiring 
explicit  di^lay  of  such  decisions  in  the  financial  accounting  and  budgeting  processes  of 
government.  Some  suggest  that  reformed  accounting  and  reporting  systems  would  improve 
infrastructure  management  decisions  by  forcing  decisionmaters  to  recc^nize  the  financial 
ramifications  of  maintenance  decisions  in  annual  budget  priority  discussions.  Information  on  the 
performance  of  public  infrastructure  is  not  currently  a  integral  part  of  the  Federal  budget  process 
of  the  United  States. 

The  purpose  of  this  study  is  to  determine  the  utility  of  accounting  systems  that  provide  strong 
incentives  to  ensure  adequate  maintenance  of  capi^  assets  by  increasing  the  visibility  and 
accountability  for  the  practice  of  deferred  maintenance.  The  costs  of  deferred  maintenance  will 
be  examined,  and  the  links  between  accounting  requirements  and  maintenance  spending  will  be 
assessed.  A  range  of  depreciation  methods  will  be  explored  for  public  works  systems. 
Recommrodations  could  address  improvements  in  Fedoal  accounting  methods,  including  the  use 
of  disincrotives  to  deferred  maintenance  by  public  works  decisimi  maters. 
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The  study  includes  a  literature  search,  the  convening  of  an  expert  advisory  pand,  and  the 
examination  of  case  studies  (at  least  one  Federal  agoicy,  and  also  U.S.  city  or  state  govonments, 
or  the  systems  used  by  odier  nations)  where  innovative  inactices  conconing  infrastructure 
maintenance  and  accounting  mechanisms  are  currently  being  applied.  Specifically  the  use  of 
renewals  accounting  techniques,  which  obviate  the  n^  for  an  assumed  project  life,  will  be 
examined  as  an  alternative  to  dqpreciation  accounting  mrthods  for  public  woila. 

Finally,  a  comparison  of  public  and  private  sector  accounting  practices  and  decisimimaking 
will  be  accomplidi^,  and  a  case  study  comparison  of  tq^licable  methods  docummtted. 

REFORMING  FEDERAL  BUDGETING  FOR  CAPITAL  PROGRAMS 

There  is  a  growing  concern  that  the  structure  of  the  Federal  budget  does  not  adequately 
integrate  capital  investment  plans  or  methods  in  the  managemmit  of  public  works  infrastructure. 
Although  almost  all  states  have  some  sort  of  a  coital  budget,  the  Federal  budget  structure  and 
processes  do  not  fundamentally  recognize  capital  spending.  Critics  charge  that  Federal  capital 
expenditures  are  sacrificed  in  die  interest  of  dancing  budgets  because  their  long  range  benefits 
are  oftra  not  recognized  nor  reflected  in  basic  budget  decisions.  However,  it  is  recognized  that 
merely  changing  the  budget  procedures  may  not  address  the  issue,  since  any  new  procedures 
would  still  be  imposed  on  the  current  program  structure,  institutions,  and  management  policies. 

This  objective  of  this  study  is  explore  the  administrative,  institutional  and  programmatic 
methods  for  improving  the  Federal  government’s  coital  investments.  It  will  address  Federal 
capital  programs  in  nine  categories  in  three  major  areas:  tran^rtation  (highways,  air,  mass 
transit,  intermodal),  water  (water  resources,  navigation,  water  supply),  and  waste  (water,  solid, 
and  hazardous).  After  identifying  the  Federal  capital  programs  in  each  of  the  nine  categories,  a 
literature  review  will  focus  on  defining  goals  for  successful  capital  asset  management,  and  a 
survey  of  capital  management  programs  will  be  used  to  formulate  benchmarks  against  which  the 
Fedei^  programs  can  be  compared. 

A  panel  of  experts  with  background  in  the  relevant  Federal  programs,  financial  management 
and  capital  budgeting  will  work  with  the  Corps  to  recommrad  realistic  and  practical  capital 
investment  goals,  and  to  determine  to  what  extent  the  existing  Federal  capit^  programs  are 
meeting  these  goals. 

CAPITAL  BUDGETING  LESSONS 


This  paper  addresses  the  fundamental  issues  regarding  the  concept  of  capital  budgeting 
towards  understanding  the  budgeting,  accounting,  and  asset  management  implications  of  the 
process.  It  critically  examines  the  conceptual  and  philosophical  arguments  underlying  capital 
budgeting,  and  analyzes  the  relationship  between  budgeting  reforms  and  improved  management 
decisions.  Actual  instances  of  budget  mechanism  changes  are  described  at  state  government 
levels,  and  inferences  are  made  regarding  the  effectiveness  of  the  resulting  policy  changes,  and 
lessons  learned  documented.^' 


This  paper,  which  served  as  the  basis  for  the  ongoing  in-depth  inquiry  on  capital  budgeting, 
will  be  published  as  part  of  IWR’s  Occasional  Papers  series  for  the  Federal  Infrastructure 
Strategy. 
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INFRASTRUCTURE  SUMMARIES 


As  part  of  the  Federal  Infrastructure  Strategy  the  Corps  of  &igineers’  Institute  for  Water 
Resources  developed  a  consolidated  listing  and  sumniary  of  rqmrts  published  betweoi  1981  and 
1991  that  reflect  an  interest  in  the  condition  of  the  Nation’s  public  works  infrastructure.  Rqwrts 
of  interest  included  those  addressing  national  scope  policies  and  issues  related  to  infrastructure, 
national  needs  assessments  for  one  or  more  cat^ories  of  public  works,  the  financing  and 
management  of  infrastructure  systems,  and  other  special  topics  on  infrastructure  strat^y  issues.^^ 

The  summaries  report  is  being  used  as  a  living  reference  document  during  the  Federal 
Infrastructure  Strategy  Program.  The  first  edition  was  published  in  1991 ,  with  an  updated  versitm 
issued  early  in  1992.  A  final  edition  is  planned  for  1993  as  IWR  Report  93-FIS-7.  TTiis  latest 
update  will  include  new  infrastructure  related  work  completed  in  1991  and  1992,  as  well  as  any 
past  reports  that  may  have  been  omitted. 
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Vin.  Putting  Theory  into  Practice: 
The  Corps  of  Engineers  Response 


The  migoing  coordination  between  Federal  agoicies  regarding  the  develc^moit  of  a  Federal 
infrastructure  strat^y  reflects  the  desire  of  these  agoicies  to  respond  to  the  NCPWI’s  challmge 
to  serve  as  re^nsible  partners  in  a  cooperative  effort  to  improve  the  conditicm  of  tlw  Nation’s 
infrastructure.  However,  achieving  measurable  results  is  largely  depoident  on  the  uprm  the 
initiatives  of  each  agency  towards  the  improvemrat  of  programs  residing  within  their  own 
purview.  In  many  ways,  the  Corps  own  programmatic  response  to  the  Council’s 
recommendations  has  serv^  as  a  model  for  develr^ment  of  the  Federal  Infrastructure  Strategy 
(HS)  effort. 

This  chapter  presents  a  brief  summary  of  key  examples  of  Corps  of  Engineers’  initiatives  and 
FIS  background  studies  which  typify  the  F^ral  commitment  to  long-term  infrastructure 
improvement.  This  includes  the  establishment  of  the  Headquarters’  Infrastructure  Task  Force  to 
coordinate  the  application  of  infrastructure  improvements  to  Corps  programs.  Of  additional 
interest,  are  two  early  products  of  the  Corps’  Institute  for  Water  Resources  which  explore  the 
conceptual  applications  of  the  NCPWI’s  recommendations  that  ultimately  led  to  several  ongoing 
elements  of  the  FIS  program.  This  chapter  concludes  with  a  summary  of  other  ongoing  Corps 
research  aimed  at  improving  technology  transfer  and  investment  analyses,  and  other  ongoing  FIS 
interagency  cooperative  studies. 

CORPS  OF  ENGINEERS  INFRASTRUCTURE  TASK  FORCES 

In  January  1989  the  Chief  of  Engineers  established  an  internal  Infrastructure  Initiatives  Work 
Group  (nWG)  to  determine  the  agency  response  to  the  findings  of  the  National  Council  on  Public 
Works  Improvement  (NCPWI,  1988).  This  worl^roup  was  chaired  by  the  Director  of  the  Civil 
Engineering  Research  Laboratories  and  also  included  senior  Corps  leaders  having  expertise  in 
infrastructure  from  the  viewpoints  of  the  Corps’  Civil  Works,  Military  Programs,  and  Research 
and  Development  missions  as  applied  to  new  construction,  operations,  maintenance,  and 
rehabilitation  and  repair. 

The  nWG  final  report.  Army  Corps  of  Engineers  Infrastructure  Initiatives.  July  1989, 
eventually  led  to  the  Corps  Director  of  Civil  Works  (DCW)  establishing  a  Infrastructure  Task 
Force  in  1990  to  provide  the  strategic  oversight  needed  to  apply  the  recommendations  of  the 
NCPWI  to  Corps  programs.  The  Task  Force  was  headed  by  the  DCW,  and  included 
representatives  from  the  Corps’  Headquarters,  regional  and  field  offices,  and  laboratories. 
Outputs  of  the  Task  Force  included  a  Corps  of  Engineers  Infrastructure  Action  Plan  to  maintain 
and  improve  the  quality  of  agency  infrastructure  through  the  use  of  innovative  technologies, 
improved  data  collection  and  decision-making  analyses,  and  enhance  management  techniques  and 
investment  strategies.  The  Task  Force’s  efforts  were  aimed  at  the  coordination  of  a  corporate 
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leqKmae  to  the  Council’s  chalknfe,  and  resulted  in  a  l»ond  a^ifriication  of  technical  sod 
manafement  infrastructure  improvements  to  Corps  programs,  as  desoibed  throughout  this 
dueller. 

DEVELOPING  A  PEDERAL  INPRASTEUCnmE  SlEATEG  Y 

An  eariy  ou^t  of  the  FIS  i»ogram,  this  papext  by  L.  Vallianos  and  E.Z.  Stakhiv  of  the 
Institute’s  Pdicy  and  Special  Stu^  Divinon,  was  first  puUished  by  the  Universities  Council  on 
Witor  Resources  in  di^  1991  Autumn  Update  (see  Appendix  H).  The  p«^  documented  die 
Cmps  of  Enginecars’  initial  thinking  on  the  FIS  program  and  desoibed  the  Arat^’s  fc^mative 
activities.  It  also  included  a  qiedfic  focus  on  Corpa  of  Engineers  infrastructure  activities  diat 
addressed  dierecommendatirais  of  Prafile  Fminrfarinn*  hy  aiming  to  increase  the  productivity  and 
performance  of  the  Corps  civil  and  military  programs. 


The  Corps  activities  described  include: 

1.  Construction  Productivity  Advancemoit  Research  (CPAR)  Program; 

2.  Inland  Navigation  Investment  Priorities  (INIP); 

3.  Rqxur,  Evaluation,  Maintenance  and  Rehabilitation  (REMER)  Research  Program; 

4.  Dredging  Research  Program  (DRP); 

5.  Hydropower  Efficiency  Improvements  Program; 

6.  Construction  Partner  Program; 

7.  Life  Cycle  Project  Management  (LCPM)  program;  and 

8.  Policy  and  Procedures  Study  for  Project  O&M. 

Finally,  the  paper  also  argues  that  there  is  evidence  that  the  various  Federal  agencies  are 
taking  positive  individual  actions  to  improve  the  effectivoiess  of  their  respective  programs. 
Examples  of  such  actions  include  the  recent  strategic  plans  of  the  Departmmts  of  Transportation 
and  Energy.*’ 

MANAGING  THE  NATION’S  INFRASTRUCTURE:  The  Role  of  the  Corps  of  Engineers 

Another  early  effort,  this  working  paper  by  J.  Dell!  Priscoli,  E.Z.  Stakhiv  and  J.  Wesfohall 
actually  predated  the  initiation  of  the  Federal  Infrastructure  Strategy.  The  paper  discusses  the 
Corps  perspective  on  and  potential  contribution  to  the  Nation’s  infrastructure  ne^s.  The  authors 
argue  that  foe  Corps  technical  capability,  diverse  experience  and  focus  on  program  management 
uniquely  qualifies  it  to  provide  engineering  service  to  foe  nation.** 
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The  paper  asserts  that  the  Corps  existing  civil  and  military  programs  could  serve  as  a 
prototype  for  a  Federal  stratify  that  addresses  the  major  needs  of  public  worics,  as  outlined  by 
the  Council: 

•  cost  sharing  based  (m  user  pays  principles 

•  improved  performance 

•  accountabiUty  for  cost,  schedule  and  quality 

•  innovative  financing,  partnerships  and  joint  voitures 

Several  specific  prototype  programs  are  recommouled,  including  the  plication  of  a 
revolving  grantAoan  trust  fund  to  the  Coips  traditional  civil  works  engineering  services  based  on 
the  grantAoan  program  proposed  by  Soiator  Moynihan  (S.2088,  100th  Congress).  Four  water 
resources  programs  were  suggested  as  examples  where  grant  programs  could  be  applied:  dam 
safety/rehabilitation,  small  flood  control  projects,  single  purpose  water  supply,  and  a  package  of 
near  term  infrastructure  measures  focusing  on  research  and  developmort,  innovative  financing, 
intergovernmental  training,  and  the  cleanup  of  hazardous  and  toxic  waste. 

CORPS  OF  ENGINEERS  TECHNOLOGY 

A  number  of  currently  available  technologies  developed  by  the  Corps  of  Bigineers  were 
considered  for  demonstration  under  the  Federal  Infrastructure  Strategy  (FIS)  program.  It  is  noted 
that,  in  accordance  with  Section  7  of  the  Water  Resources  Development  Act  of  1988  (P.L. 
l(X)-676),  the  Corps  has  initiated  a  collaborative  research  and  development  program  with  the  U.S. 
construction  industry  Imown  as  CPAR,  the  Construction  Productivity  Advancement  Research 
Program.®^  CPAR  has  received  strong  industry  support,  and  has  proved  to  be  an  effective  means 
for  the  Federal  government  to  identify,  develop,  and  apply  productivity-improving  research  in 
partnership  with  the  private  sector  on  a  cost  shmed  basis.  However,  CPAR  is  designed  to  best 
respond  to  ideas  received  from  industry  and  does  not  specifically  address  the  need  foi  improving 
the  diffusion  of  "on-the-sheir  technology. 

Therefore,  one  area  of  emphasis  for  the  FIS  demonstration  program  was  improving  the 
transfer  process  for  existing  Corps  of  Engineers  technologies.  Two  currently  available 
technologies  were  chosen:  (1)  the  nondestructive  pavemrat  evaluation  and  overlay  design  process 
developed  by  the  Pavement  Systems  Division  of  the  Corps  Waterways  Experiment  Station  (WES), 
and  (2)  the  water  use  forecasting  system  known  as  IWR-MAIN  developed  by  the  Corps  Institute 
of  Water  Resources  (IWR).  These  projects  are  summarized  in  the  paragraphs  below: 

Nondestructive  Pavement  Testing 

Many  of  the  highways,  roads,  and  streets  managed  by  state  and  local  governments  across  the 
nation  require  major  rehabilitation.  Most  agencies  apply  a  standard  overlay  in  all  cases,  which 
is  often  not  cost  effective.  Some  pavements  are  structurally  sound  and  a  less  extensive  surface 
treatment  would  provide  the  rehabilitation  needed.  With  WES’s  nondestructive  evaluation 
procedure  using  the  Falling  Weight  Defiectometer  (FWD),  the  structural  adequacy  of  the 
pavement  can  be  assessed,  and  the  materials  properties  can  be  determined  to  design  rehabilitation 
strategies  that  perform  with  reduced  life  cycle  costs.** 
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WES  is  directing  the  techiralogy  transfer  process.  The  Federal  Highway  Administration 
(FHwA)  is  serving  as  a  partner  in  fhc  project.  FHwA  engineers  are  assisting  in  the  calibration 
of  the  pavemmt  overlay  design  procedure  to  insure  that  results  will  conform  to  presoiUy  used 
methods,  and  they  will  also  assist  in  the  distribution  of  the  products  (video  tapes,  computer 
software,  etc.)  that  will  be  produced. 

The  American  Public  Works  Association  (APWA)  is  serving  as  co-sponsor  of  the  project. 
They  have  facilitated  the  search  for  candidate  govemmoit  agoicies  for  the  demonstrations,  and 
will  conduct  a  one  day  seminar  and  an  equipment  demonstration  with  the  selected  engineering 
firms  at  each  site. 

Three  locations  have  been  selected  for  the  demmistrations  based  on  their  willingness  to 
participate,  their  need  for  pavement  rehabilitation,  and  the  goal  of  geographic/climatic  diversity; 
Cincinnati,  Ohio,  Warren  County,  Mississippi,  and  the  San  Francisco/Berkeley  Bay  area, 
California.  The  Corps  is  entering  into  Cooperative  Research  Agreements  (CRADA’s)  with  each 
government.  The  local  agencies  are  responsible  for  furnishing  pavement  design,  maintenance, 
and  rehabilitation  records  for  the  pavements  selected. 

At  each  of  the  selected  locations  WES  will  issue  contracts  to  qualified  engineering  firms  to 
perform  the  FWD  work.  The  Corps  will  prepare  and  issue  guide  specifications  for  use  in  the 
testing,  and  will  furnish  the  procedure  for  the  j[»vement  evaluation,  including  all  software  and 
design  methods  to  be  used. 

IWR-MAIN 

Deteriorating  water  supply  and  distribution  systems,  coupled  with  growing  concentrations  of 
people  and  industry  greatly  contribute  to  increasing  the  demand  for  water,  particularly  in  water 
short  regions.  Insuring  the  availability  of  adequate  future  water  supply  dqpend  on  the  ability  to 
reliably  forecast  needs,  to  implement  cost  effective  conservation  programs,  and  to  fund  water 
projects.  The  IWR-MAIN  system  can  provide  reliable  forecasts  and  assess  the  effectiveness  of 
conservation  measures. 


The  IWR-MAIN  (Institute  for  Water  Resources  Municipal  And  Industrial  Needs) 
state-of-the-art  forecasting  system  is  specifically  designed  for  forecasting  water  requirements 
within  a  defined  study  area,  commonly  a  city,  county  or  water  utility  service  area.  Water 
requirement  forecasts  can  be  disaggregate  by  water  use  sector,  for  residential, 
commercial/institutional,  industrial  and  public/unaccounted  uses,  and  by  seasonal  differences.” 


IWR-MAIN  is  currently  used  by  a  number  of  state  and  local  users,  and  the  number  of  Feeral 
applications,  both  civil  and  military,  are  increasing.  Most  users  have  identifie  two  features 
which  make  IWR-MAIN  particularly  valuable:  the  ability  to  interact  with,  select  and  control  the 
determinants  of  water  use  within  the  model,  and,  the  ability  of  the  model  to  evaluate  the 
effectiveness  of  proposed  water  conservation  measures  prior  to  their  implementation. 


I>\'R  is  guiding  the  technology  transfer  process  through  an  IWR-MAIN  Users  Group, 
including  representatives  from  the  public,  private  and  professional  sectors,  towards  the  goal  of 
facilitating  the  training,  application,  and  continuing  enhancement  of  the  model  to  address  evolving 
needs.  Current  members  of  the  group  include  the  Corps  of  Engineers  (IWR) ,  the  American  Water 
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Works  Association  (AWWA),  the  American  Public  Works  Association  (APWA),  and  Planning 
and  Management  Consultants,  Ltd. 


User  group  activities  are  funded  by  IWR-MAIN  users  as  wdl  as  revenues  from  the  training 
courses.  APWA  is  responsible  for  administering  the  groups  activities,  and,  in  ccHijunction  with 
AWWA,  leads  outreach  and  information  dissemination  activities.  PMCL  is  responsible  for  the 
preparation  and  packaging  of  proprietary  software  for  distributirm  through  the  users  group,  and 
they  will  prepare  the  user  manuals  and  system  descriptions  to  be  published  by  IWR,  APWA, 
and/or  AWWA. 

Coordination  to  date  has  resulted  in  the  publication  of  a  training  course  workbook  for 
IWR-MAIN  version  S.  1,  the  delivery  of  a  training  course  at  Kentucky  State  Univ^ity,  and  the 
planning  of  additional  training  courses  and  update  of  the  manual,  in  conjunction  with  the  new  6.0 
version  of  the  model. 

PROGRAM  IMPROVEMENT  INITIATIVES 

The  Corps  of  Engineers  is  specifically  undertaking  a  number  of  efforts  which  are  aimed  at 
improving  the  quality  of  data  and  analysis  used  to  manage  infrastructure  programs,  make 
investment  decisions,  and  assess  the  impact  and  performance  of  those  decisions.  Many  of  these 
programs  are  discussed  in  the  Vallianos  and  Stakhiv  background  paper  Developing  a  Federal 
Infirastructure  Strategy  which  is  summarized  above  and  presented  in  Appendix  H. 

It  must  be  emphasized  that  improvements  resulting  from  these  research  programs  are  actively 
applied  to  Corps  of  Engineers’  programs  through  the  publication  of  agency  manuals  and  circulars 
that  institutionalize  the  use  of  Ae  new  techniques.  For  example,  the  Corps  budget  IBigineering 
Circular  (EC)  is  revised  aimually  to  incorporate  state-of-the-art  criteria  and  procedures  resulting 
from  program  related  research. 

In  addition  to  the  previously  discussed  initiatives,  other  key  efforts  to  improve  infrastructure 
data  and/or  analysis  include  the  Risk  Assessment  Research  Program,  and  the  National  Operation 
and  Maintenance  Program  Plan  of  Improvement  (an  element  of  the  Policy  and  Procedures  Study 
for  Project  Operation  and  Maintenance).  As  discussed  below,  these  efforts  are  cross-cutting, 
examining  infrastructure  investments  from  several  different  perspectives,  including  greater  use 
of  risk  analysis  and  performance  based  decision  making. 

The  Risk  Assessment  Research  Program 

This  is  an  ongoing  effort  to  extend  the  application  of  risk  and  uncertainty  methods  within  the 
planning  and  design  functions  of  the  Corps  civil  works  program.  The  program  has  evolved  from 
an  initial  focus  on  dam  safety  risk  considerations  to  a  broader  research  program  that  has  applied 
risk  analysis  to  a  wide  spectrum  of  economic,  design,  environmental  and  management  aspects  of 
the  Corps  water  resources  program. 

The  current  program  includes  the  development  of  comprehensive  economic  risk  analysis 
procedures  for  water  resources  and  water  transportation  planning  and  management,  hydrologic 
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analysis,  environmental  analysis,  and  decision  making  for  project  operations  and  maintenance. 
Specific  recent  efforts  include: 


1)  Risk-based  benefit-cost  analysis  for  the  major  rehabilitation  program,  including  the 
development  of  analytical  procedures  for  calculating  reliability  costs  and  recommending 
changes  in  policies  for  reliability  and  hydropower  capacity. 

2)  Risk  management  strategies  for  water  restHirces  investment,  including  a  review  of  Corps 
and  external  approaches  to  decisions  incorporating  risk  analysis. 

3)  Risk-based  planning,  management  and  decision  support  system  of  maintenance  dredging, 
including  development  of  a  risk-based  sedimentation  model  and  evaluation  of  dredging 
decision  process. 

4)  Quantifying  and  applying  risk  aspects  of  flood  damage  functions,  including  the 
development  of  uncertainty  parameters  for  flood  damage  reduction  benefit  conqmtations. 

5)  Risk-based  procedures  for  the  economic  evaluation  of  reservoir  storage  reallocation. 


6)  Risk  analysis  applications  for  environmental  goals,  including  the  development  of  a  dredge 
disposal  risk  model. 

7)  Risk  analysis  for  local  protection  project  safety,  function  and  workability. 

For  example,  for  engineering  analysis  one  recent  emphasis  has  been  on  developing  a  specific 
methodology  for  evaluating  pile  structures  using  new  reliability  methods.  A  second  exanqile,  for 
the  planning  area,  involves  procedures  for  specifically  addressing  the  risk  and  imcertainty 
elements  of  a  flood  control  evaluation,  such  as  those  associated  with  the  stage-damage 
relationship,  the  frequency-discharge  relationship  and  the  discharge-stage  relationship. 

The  Operation  and  Maintenance  Program  Han  of  hnprovanent 

This  is  a  comprehensive  review  of  current  practices  for  the  civil  works  O&M  function,  which 
accounts  for  approximately  one-half  of  the  Corps  total  water  resources  budget.  This 
comprehensive  study  is  not  only  identifying  improvements  to  current  management  practices,  but, 
based  on  iiq)ut  from  the  Office  of  Management  and  Budget,  is  also  investigating  new  methods  of 
financing  a^  executing  the  program. 

In  the  programmatic  area,  the  effort  includes  a  policy  and  procedures  study  for  project 
operation  a^  maintenance  which  is  examining  the  O&M  budget  process.  Several  actions  have 
b^n  identified  to  improve  management  of  the  O&M  program  through  changes  in  budget 
development,  execution,  reporting  and  monitoring.  Implemented  together,  these  changes  are 
aimed  at  more  equitably  allocating  resources  on  a  national  basis  and  reducing  the  annual  budget 
submittal  documentation  for  the  relatively  fixed  requirements  of  projects. 

A  key  aspect  of  these  chaises  is  to  rebuild  the  levels  1  and  2  baseline  requirements  for  each 
O&M  project  in  accordance  with  new,  more  stringent  definitions  of  baseline  effort  reflected  in 
a  revis^  fonding  level  matrix.  Once  definitive  baseline  requirements  are  developed  Corps-wide, 
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subsequent  years’  budget  submittals  for  baseline  requirements  cmild  be  limited  to  a  single  basdine 
work  package  with  an  adjustment  for  inflation  for  each  project.  This  could  reduce  by  about  75% 
the  over  20,000  work  items  contained  in  the  overall  Corps  O&M  budgd  submittal,  while  focusing 
the  process  on  the  dynamic  ntm-baseline  work  of  primary  interest  to  decision  makers. 

Other  proposed  changes  involve  the  out-year  budget  process,  including  the  formulation  of  a 
mid-range  planning  tool  consisting  of  a  detailed  S-year  budget  projection  for  periodic  and 
non-recurring  work  items  above  a  selected  cost  threshold. 

INTERAGENCY  COOPERATIVE  STUDIES 

A  number  of  jointly  sponsored,  cost-shared  interagency  studies  have  been  initiated  in  response 
to  the  interest  expressed  by  various  Federal  agencies  in  the  Federal  Infrastructure  Strategy 
program.  Most  of  these  efforts  are  aimed  at  sharing  data  and  pooling  funding  towards  an  efficient 
use  of  Federal  resources  in  the  pursuit  of  infrastructure  related  research  of  mutual  interest. 
Several  of  these  studies  have  been  described  in  previous  sections  on  the  in-depth  inquiries  which 
are  now  underway.  In  addition  to  these  larger  studies,  several  other  cooperative  joint  ventures 
with  Federal  agencies  have  been  initiated  on  selected  topics.  These  include  work  in  cooperation 
with  the  Environmental  Protection  Agency,  as  describ^  below: 

Employment  Effects  of  Public  Investments  in  Water  Resources  Environmental 
Restoration 

This  effort  is  focused  on  the  development  of  a  methodology  for  analyzing  the  employment 
effects  of  public  non-capital  environmental  investments  in  water  resources  restoration  programs. 
The  types  of  activities  that  are  being  evaluated  include  wetlands  restoration  and  mitigation, 
riparian  zone  revegetation,  stream  channel  and  bank  restoration,  and  abandoned  mine  remediation. 

The  evaluation  framework  being  developed  is  addressing  both  long  and  short-run  effects,  and, 
direct  and  indirect  employment  impacts.  The  methodology  is  also  evaluating  the  quality  and  type 
of  employment,  and  linked  employment  effects  across  the  economy.  The  study  includes  case 
studies  in  consultation  with  other  Federal  agencies  in  order  to  illustrate  and  describe  site-q)ecific 
effects. 

Water  Quality  -  Based  Pricing  Strategies 

This  study  is  aimed  at  formulating  data  base  of  water  quality-based  pricing  strategies  for  wet 
weather  utilities.  Work  includes  the  a  review  of  current  literature  in  conjunction  with  a  review 
of  selected  storm  water  and  combined  sewer  overflow  utilities  and  interviews  with  public  and 
private  sector  experts  toward  identifying  the  state-of-the-art  on  the  pricing  strategies  currently 
being  utilized.  It  will  also  identify  potential  Federal  actions  to  encourage  flexible  and 
market-based  water  quality  and  conservation  policies  at  state  and  local  levels. 
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IX.  Summary  and  Next  Steps 


SUMMARY 

Much  has  been  done  to  inventory  national  infrastructure  needs  and  to  develop  alternative 
strategies  in  response  to  these  needs  assessments.  However,  de^ite  these  efforts,  no  integrated 
Federal  policy  exists  to  address  the  Nation’s  many  infrastructure  problems. 

The  abs^ce  of  such  an  overarching  policy  limits  the  Federal  govemmoit’s  ability  to 
effectively  select  and  manage  infrastructure  programs,  including  those  involving  water  resources, 
transportation  and  waste  management. 

The  first  phase  of  interagency  coordination  working  towards  the  development  of  a  Federal 
Infrastructure  Strategy  has  been  completed.  I^rticipants  included  representatives  of  Federal 
agencies,  state  and  locsX  governments,  public  works  interest  groups  and  the  professional  and 
academic  community. 

An  output  of  the  first  phase  of  the  intergovernmental  coordination  is  the  consensus  reached 
in  confirming  the  work  of  National  Council  on  Public  Works  Improvement  and  others  by 
identifying  the  key  issues  that  need  to  be  addressed  by  a  Federal  Infrastructure  Strategy. 

The  issues  identified  include  the  need  for:  I)  strategies  for  more  efficient  investment,  2)  the 
reduction  of  regulatory  and  administrative  burdens,  3)  accelerated  technology  transfer, 
4)  financing  reforms,  and  5)  improved  infrastructure  management  methods  and  practices. 

A  recurring  theme  within  these  issues  is  p^ormance  or  outcome-based  decisionmaking. 
While  many  Federal  policy  discussions  on  infrastructure  focus  on  the  need  for  investment,  fiscal 
constraints  at  all  levels  of  government  highlight  the  need  for  the  use  of  meaningful  performance 
measures  in  making  more  efficient  investment  decisions. 

FINDINGS 

Preliminary  findings,  based  on  the  intergovernmental  coordination  and  research  completed 
to  date  include: 

•  National  goals  for  infrastructure  should  make  greatm*  use  of  performance  or  outcome-based 

investment  strategfes.  Needs  studies  should  be  more  performance-orirated,  including  both 

physical  and  economic  outputs,  and  directed  toward  achievemrat  of  clear  strategic  investment 

gosds. 
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•  Federal  inlfrastructure  investment  decisions  should  be  more  cxmsistratly  aimed  at  improving 
public  works  performance,  and  should  be  based  on  the  uniform  a^lication  of  analyses  such 
as  cost-benefit  evaluations. 

•  Unintended  Federal  regulatory  and  administrative  burdens  in  providing  infrastructure 
should  be  relieved,  while  flexibility  in  spending  Federal  aid  and  in  complying  with  Federal 
and  state  mandates  is  needed. 

•  Regulatory  procedures  should  be  examined  for  opportunities  for  streamlining  public  worits 
permitting  to  reduce  investment  costs  and  delays  while  protecting  the  environment. 

•  The  potential  for  new  Federally  developed  technologies  to  address  national  infrastructure 
problems  is  great.  However,  significant  cultural,  administrative,  legal,  and  management 
barriers  currently  impede  the  transfer  of  Federally  developed  technology  to  other  sectors. 

•  Several  changes  are  needed  to  increase  the  effectiveness  of  Federal  technology  transfer, 
including  designating  a  centralized  focus  for  a  national  infrastructure  R&D  policy  with 
enhanced  intergovernmental  partnerships. 

•  Federal  financing  reforms  are  needed  in  order  to  improve  the  efficiency  and  equity  of 
infrastructure  investments.  Emphasis  should  be  placed  on  developing  and  using  diversified 
revenue  sources  including:  bond  banks,  revolving  loan  funds,  tax-exempt  bonds,  pricing 
mechanisms,  and  intergovernmental  funding,  including  having  beneficiaries  paying  a  greater 
share  of  infrastructure  costs. 

•  Maiuigaiient  methods  and  practices  should  focus  more  on  the  performance  of  services  (ais' 
indicated  by  output  measures)  rather  than  on  facilities  and  operations  "inputs”. 

•  Maintenance  planning  and  deferred  maintenance  reporting  practices  should  be  considered 
to  improve  the  management  of  existing  infrastructure  stock. 

•  Capital  budgeting  should  be  considered  by  all  levels  of  government,  and  the  use  of 
low-capital  techniques  and  performance  incentives  should  receive  greater  attention. 

NEXT  STEPS 

The  current  coordination  between  the  various  infrastructure  interests  will  continue  with  a 
focus  on  the  ^lecific  issues  identified  during  the  first  phase.  Completion  of  the  initiative,  with 
interim  documentation  published  as  results  become  available,  is  aimed  at  facilitating  the  dialogue 
within  the  Federal  and  non-Federal  communities  as  policy  development  continues. 

A  second  round  of  interagency  workshops  facilitated  by  ACIR  has  been  initiated  for  Federal 
agoides  to  work  together  on  cross-program  topics  addressing  six  of  these  issues. 

Ongoing  in-depth  inquiries,  technical  studies  and  background  papers  for  a  wide  range  of 
topics  will  be  coir^pleted  to  further  develop  the  technical  and  management  foundations  for  strat^y 
development. 
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The  conduct  of  the  program  will  contimu  to  emi^iasize  interagency  participation  while 
focusing  (HI  the  central  Aeme  of  improving  infrastructure  performance.  The  results  of  the 
interagency  task  forces  and  other  strategy  activities  are  being  closely  ccwrdinated  through  the 
Office  of  the  Assistant  Secretary  of  the  Army  for  Civil  Works  with  the  National  Eccmomic 
Council’s  working  groups  on  Infrastructure  Finance  and  Infrastructure  Management,  while  the 
scope  of  ongoing  work  will  remain  flexible  to  enable  the  prr^ram  to  address  evolving  policy 
issues  as  needed. 

The  results  of  the  deliberations  by  the  six  task  forces  and  the  various  inquiries  and  technical 
studies  will  be  synthesized  into  a  final  Federal  Infrastructure  Strategy  report  early  in  Fiscal  Year 
1994.  Based  on  the  findings  to  date,  it  is  expected  that  the  resulting  Federal  strategy  will  include 
recommendations  addressing  the  following  infrastructure  elements: 

•  More  consistent  use  of  outcome-based  performance  measurement  and  decisionmaking; 

•  Strengthened  pr(x%dures  for  investment  budgeting; 

•  Improved  applications  and  usage  of  investment  analyses; 

•  A  centralized  focus  for  national  infrastructure  R&D  policy; 

•  More  effective  Federal  technology  transfer  mechanisms; 

•  Improved  management  methods  and  practices  for  infrastructure  programs; 

•  Better  planning  and  tracking  of  infrastructure  maintenance; 

•  More  practical  and  effective  approaches  to  the  Federal  regulation  of  infrastructure; 

•  A  timely,  less  costly,  and  more  effective  process  for  issuing  approvals  for  public  works; 

•  Practical  financing  programs  linked  to  specific  infrastructure  plans. 
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A  SUMMARY  OF  PREVIOUS  REPORTS:  THE  CONTEXT  OF  THE 
INFRASTRUCTURE  DEBATE 


latroduction 

The  condition  of  the  Nation’s 
infrastructure  has  been  a  subject  of 
widespread  interest  b^inning  in  the  early 
1980’s.  In  1981,  a  study  by  Pat  Choate  and 
Susan  Walter,  America  in  Ruins:  The 
Decaying  Infrastructure,  challenged  the 
Nation  to  pay  more  attrition  to  the 
maintenance  of  public  facilities  essential  to 
national  economic  growth. 

The  study  recommended  the 
preparation  of  a  Special  Analysis  to 
accompany  each  annual  Federal  budget, 
outlining  the  Nation’s  public  works  needs 
within  the  context  of  national  economic 
performance.  It  also  called  for  the 
Executive  Branch  to  undertake  an  inventory 
of  national  public  works  needs,  and  for 
Congress  to  utilize  the  inventory  in  the 
preparation  of  a  capital  budget  framework 
that  would  match  phased  capital  investments 
to  both  short-term  cyclical  and  long-term 
needs.  Other  suggestions  included  efforts  to 
reduce  regulatory  and  other  delays  in  the 
construction  of  public  facilities,  and  an 
initiative  by  the  Advisory  Commission  on 
Intergovernmental  Relations  (ACIR),  or  a 
new  body  constituted  for  the  purpose,  to 
review  the  public  works  responsibilities  of 
each  level  of  government  and  propose 
guidelines  for  reallocating  functions  and 
responsibilities.' 

America  in  Ruins  was  followed  by 
numerous  reports  through  the  1980’s  and  the 
early  1990’s  which  dd>ated  the  fundamental 
issues  surrounding  infrastructure  need, 
investment  strategies,  and  the  clarification 
and/or  reform  of  the  roles  of  all  levels  of 
government  in  providing  and  maintaining 
public  works.  The  following  paragraphs 
summarize  the  findings  and  recommen¬ 


dations  of  nine  subsequmt  key  national 
infrastructure  studies  which  are  central  to 
tlw  ongoing  strat^y  development.  For  a 
cmisolidated  listing  and  summary  of  national 
sctjpt  inquiries  into  the  subject  of  public 
works  infrastructure,  readers  ate  referred  to 
the  Corps  report:  Infrastructure  Summaries, 
last  published  in  January  1992.  An  up¬ 
dated  edition  is  planned  in  1993  as  IWR 
Report  93-FIS-7. 


Public  Works  Infrastructure:  Policy 
Considerations  for  the  1980*s 

This  1983  report  by  the 
Congressimial  Budget  Office  (CBO) 
analyzed  q)ecific  investment  needs  in  the 
public  works  cat^ories  of  transportation 
(highways,  public  transit,  air  traffic  control 
and  airports)  and  water  (water  resources, 
water  supply  and  wastewater  treatment). 
Contrary  to  the  findings  of  America  in 
Ruins.  (30  found  that  the  selected  modes 
of  public  works  were  generally  functioning 
ad^uately  at  present  spmiding  levels. 
Although  CBO  found  some  unmet  needs,  the 
study  concluded  that  traditional  national 
studies  often  overstated  the  need  for  capital 
frudlities  and  that  funding  priorities  should 
be  reordered  rather  than  increased.  It  also 
concluded  that  problems  related  to  the 
deterioration  of  service  associated  with 
existing  facilities  w^  often  due  to  overuse 
caused  by  inadequate  pricing.^ 


Hard  (Choices:  A  Report  on  the 
Increasing  Gap  Between  America’s 
Infrastructure  Needs  and  Our  Ability  to 
Pay  for  Them 

In  1984  the  Joint  Economic 
Committee  of  the  U.S.  Congress,  through 
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the  University  of  Colorado  at  Boulder, 
completed  a  study  that  focused  on  the  range 
of  financing  issues  associated  with  public 
works  projects  in  the  transportation  and 
water  cat^ories.  The  purpose  of  the  study 
was  to  develop  aggr^ate  estimates  of 
national  infrastructure  needs  and  available 
revenues  to  address  these  needs  through  the 
end  of  the  century. 

The  study  concluded  that  the  Nation 
is  facing  a  serious,  but  manageable,  problem 
related  to  the  condition  and  adequacy  of 
basic  infrastructure  facilities.  Specifically, 
state  and  local  infrastructure  outlays  have 
declined  from  2.2%  of  GNP  in  1961  to 
1.9%  in  1982,  and  have  been  reduced  across 
all  regions  of  the  nation.  For  the  23  states 
studied  in  detail,  the  examination  of 
projected  revenue  to  address  future 
infrastructure  needs  for  the  years  1983  to 
2000  resulted  in  a  shortfall  of  about  $290 
billion  (1982  dollars).  For  the  country  as  a 
whole,  the  funding  expected  to  be  available 
for  infrastructure  needs  within  the  selected 
categories  resulted  in  a  financing  gap  of 
approximately  $450  billion  (1982  dollars).’ 

The  single  most  dominant  national 
need  identified  was  highways  and  bridges, 
and  on  a  regional  basis,  the  greatest 
highway  needs  projected  for  the  Midwest. 
Water  supply  was  the  predominant  water 
need,  with  the  greatest  need  projected  in  the 
South-Central  and  Western  regions. 


Fragile  Foundations:  A  Report  on  the 
Nation’s  Public  Works 

The  most  comprehensive  national 
study  was  the  1988  final  report  of  the 
National  Council  on  Public  Works 
Improvement  (the  "Council",  1984-1987). 
The  Council  was  created  by  the  Public 
Works  Improvement  Act  of  1984  (P.L.  98- 
501)  to  assess  the  state  of  infrastructure  in 
the  United  States.  The  Council  was  to 


^recifically  analyze:  age  and  condition 
changes;  methods  of  finance;  trends  in 
financing  methods;  maintmance  needs;  and 
expenditures  needed  for  improvemoit.  Nine 
cat^ori^  of  infrastructure  were  examined 
by  the  Council:  highyrays,  roads,  and 
bridges;  airways  and  airports;  mass  transit 
systems;  intermodal  transportaticHi;  ports, 
watmways  and  other  water  resources 
projects;  water  supply;  wastewater 
treatment;  solid  waste  disposal;  and, 
hazardous  waste  management. 

The  Council’s  conclusions  reflected 
the  preparation  and  synthesis  of  over  5000 
pages  of  research  material  involving  dozens 
of  infrastructure  topics,  and  the  results  of 
numerous  public  hearings  and  other  public 
forums.  Although  the  final  i^xrrt  concluded 
that  the  state  of  the  Nation’s  infrastructure 
stock  was  not  as  poor  as  previous  reports 
had  purported,  there  was  a  danger  that,  if 
action  is  not  taken,  further  deterioration  of 
public  facilities  will  threaten  the  Nation’s 
economic  productivity. 

In  its  report  to  the  President,  the 
Council  specifically  found  "convincing 
evidence  ttiat  the  quality  of  America’s 
infrastructure  is  barely  adequate  to  fulfill 
current  requirements,  and  insufficient  to 
meet  the  demands  of  future  economic 
growth  and  development."^  The  Ckruncil 
also  concluded  that  current  performance 
levels  of  infrastructure  systems  are  difficult 
to  determine  in  the  aggregate.  Nevertheless, 
the  Council  summarized  the  relative  per¬ 
formance  of  the  major  infrastructure 
categories  in  the  form  of  a  "report  card"  on 
the  Nation’s  public  works  (Figure  A-1). 

The  report  called  for  a  doubling  of 
the  Nation’s  capital  investment  and  for 
renewed  attention  to  the  maintenance  of 
public  works  facilities.  The  full  text  of  the 
Council’s  recommendations  are  presented  in 
Figure  A-2.  The  debate  over  the  Council’s 
recommendations  resulted  in  a  rush  of  other 
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Figure  A-1 


NCPWI  Report  Card 


REPORT  CARD  ON  THE  NATION’S  PUBLIC  WORKS 


f  Subject 
f  Category 

!  /  Successes/  /  Problems/ 

j  !  Recent  Changes  j  Future  VMeaknesses  ^ 

! 

HIGHmYS 

G+ 

Federal  and  staee  gas  tax  increases  have  injected 
new  capital  into  the  system.  This,  along  with  in- 
ceased  O&M  spending,  has  unproved  pavement 
conditions.  However,  quality  serv^  in  terms 
of  congestion  is  declining. 

Spending  for  system  expansion  has  fallen  shotl  of 
need  in  high-gnwtb  urban  and  subuiban  areas. 
Many  roadways  and  bridges  are  aging  and  require 
major  work.  Needs  of  most  rural  and  smaller 
systems  exceed  available  resources.  Highwiy  Trust 
Fund  has  a  sizeable  cash  balance. 

MASS 

TRANSIT 

G- 

Federal  capitel  grams  have  helped  impteve  quality 
of  service  in  some  areas,  but  ovenil  productivity 
of  the  system  has  declined  significantly.  Growth  of 
transit  vehicles  is  double  the  rate  of  inciease  ui 
ridership.  Diverting  people  from  cats  is  increas¬ 
ingly  difficult. 

Mass  transit  is  tweicapitalized  in  many  smaller 
cities  and  inadequare  in  large,  older  cities. 

Systems  rarely  are  linked  to  land-uae  plaiiiuiig  and 
broader  transponaboo  goals.  Mainteaance  has 
been  erratic  and  inadequate,  especially  in  older 
citiea. 

AVIATION 

g- 

In  general,  the  aviation  system  has  handled  rapid 
increa.ses  in  demand  safely  and  effectively. 

However,  service  has  begun  to  decline  in  the  fece 
of  increasing  airport  and  airspace  congestion  as  a 
result  of  strong  traffic  growth.  The  air  traffic  con¬ 
trol  system  is  currently  undergoing  a  $16  billion 
modernization. 

Congestion  is  the  system's  primary  problem. 

Despite  recent  increases  in  authorizations,  sizeable 
cash  balance  remains  unspent  in  the  Aitpoit  and 
Airway  Trust  Fund.  The  air  traffic  control  ^stem 
needs  substantial  upgrading  to  maintain  safety. 

WATER 

RESOURCES 

Wsm  Resources  Act  of  1986  made  cost-sharing 
mandatory  for  many  types  of  water  projects.  This 
change  should  improve  project  selection  and 
reduce  overall  project  costs. 

Cost-sharing  will  improve  efflciency  but  also  in¬ 
crease  local  costs  of  water  projects.  Footer  com¬ 
munities  may  find  it  difficult  to  finance  projecB. 
Implememabon  is  often  excessively  slow  and 
cumbeisome. 

WATER 

SUPPLY 

While  regional  performance  vaiies.  water  supply 
stands  out  as  an  effective,  locally-operated  pro¬ 
gram.  Strict  new  standards  created  by  the  1986 

Safe  Drinking  Wiier  Act  will  lequiie  drastic  in¬ 
creases  in  water  rales  over  the  next  decade. 

Many  public  water  systems  suffer  from  pneing 
below  costs,  inability  to  meet  purity  standards,  cmt 
source  contaminatimi.  Storage  and  distribution 
systems  are  detenoraung  in  some  older  cities  and 
supplies  are  limited  in  some  pans  of  the  West  and 
several  cities  along  the  East  coast. 

WASTEWATER 

C 

Over  75%  of  U.S.  population  is  served  by  secon¬ 
dary  treatment  plants.  Shift  from  federal  grants  to 
stale  revolving  loans  may  imprewe  efftciency  of 
plant  Gcnismicdon.  Broadened  focus  on  nonpomt  j 
source  pollution  and  groundw^r  contamination 
may  accelerate  progress  toward  cleaner  water.  ^ 

Despite  $44  billion  federal  investmem  in  sewage 
trcalmem  since  1972.  water  quality  has  not  im¬ 
proved  significantly.  This  is  due  in  put  to  uncon¬ 
trolled  sources  of  pollution,  such  as  run-off  from 
fermland  and  roadwiys.  Overall  producovity  of 
secondary  treatment  fecililies  is  dnclining. 
resulting  in  sn  increase  in  water  quality 
violations. 

SOLID 

WASTE 

a- 

Testing  and  monitoring  solid  waste  fecilities  are 
more  rigorous  as  a  result  of  tougher  environment 
tal  standards,  ^^te-uxnergy  technology  is  grow¬ 
ing  as  alternative  to  landfills.  More  aggressive 

V3MC  reduction,  separation,  and  recycling  efforts 
are  beginning  at  the  local  level.  However,  few 
states  have  moved  boldly  on  these  meawres. 

Nation  feces  significant  costs  of  adequate  and  safe 
facilities.  Limited  data  suggest  trends  toward  fewer 
but  safer  landfills,  rapid  growth  in  resource 
recovery,  and  little  prepress  toward  waste  reduc- 
uun.  Public  opposiuun  lu  Mime  ail  types  oi 
facilities  is  a  major  problem. 

HAZARDOUS 

WASTE 

p 

Funding  for  site  clean-up  has  increased  five-fold 
since  1986.  but  progress  has  been  slo««r  than  ex¬ 
pected.  Only  a  small  feaction  of  the  two  tons  of 
waste  per  capita  produced  in  Amehca  each  year 

IS  being  treated  safely.  Major  challenge  is  still 
ahead  of  us. 

1 

Nation  has  forfeited  much  of  its  opportunity  to 
reduce  waste  before  it  is  produced.  Wfesle  control 
legislatioa  promotes  tend-of-pipe"  lather  than 
source  reduction  solutions.  Congressianal  man- 
dales  and  schedules  may  be  overly  optimistic, 
given  administrative  resources.  A  massive  backlog 
of  poisons  and  needed  cleanup  projects  feces  the 
nation. 

r.vi«7Tr7Tl(>n  in  Who  rT^V/^  T1 


No  single  j^^pioach  is  adequate  to  ensure  the  future  vialnlity  of  America’s 

infnutructure.  A  broad  range  of  measures  is  necessary  to  make  a  meaningful  difference 

by  the  turn  of  the  coitury.  Specifically  these  should  include: 

•  A  national  commitment,  by  all  levds  of  government  and  tire  private  sector,  to 
increase  cafrital  trending  by  as  much  as  100  percent  above  currait  levels. 

•  Clarification  of  the  reqrective  roles  of  the  Federal,  state,  and  local  governments  in 
infrastructure  construction  and  management  to  focus  responsibility  and  increase 
accountability. 

•  More  flexible  administration  of  Federal  and  state  mandates  to  allow  cost-effective 
methods  of  compliance. 

•  Accelerated  spending  of  the  Federal  highway,  transit,  aviation,  and  waterways 
trust  fimds. 

•  Financing  of  a  larger  share  of  the  cost  of  public  works  by  those  who  boiefit  from 
services. 


•  Removal  of  unwarranted  limits  on  the  ability  of  state  and  local  govmments  to 
help  themselves  through  tax-exempt  Hnancing. 

•  Strong  incentives  for  maintenance  of  capital  assets  and  the  use  of  low-capital 
techniques,  such  as  demand  management,  coordinated  land  use  planning,  and 
waste  reduction  and  recycling. 

•  Additional  suf^rt  for  research  and  development  to  accelmte  technological 
innovation  and  for  training  of  public  works  professionals,  and 

•  A  rational  capital  budgeting  process  at  all  levels  of  governmoit. 

None  of  these  steps  will  be  easy  or  unopposed.  But  the  increasing  cost  of  delay  is 
certain.  The  Council  urges  the  President,  the  Congress,  and  the  Nation’s  state  and  local 
leaders  to  act  on  the  agenda  immediately. 


Source:  National  Council  on  Public  Works  Improvenrents,  Fraeile  Foundations. 
1988. 
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rqxwts,  including  several  by  the  Congress¬ 
ional  B^get  Office,  and  the  CongiessicMial 
Office  of  Technology. 


New  Directioiis  for  the  Nation’s  Pkiblic 
Works 

This  1988  study  fulfilled  the  require- 
moits  of  P.L.  98-501  that  die  Ccmgressional 
Budget  Office  (CBO)  review  and  rqxirt  on 
the  findings  of  the  National  Council  on 
Public  Works  Improvement,  and  also  dis¬ 
cusses  polices  that  the  Congress  might 
consider  to  improve  the  effecdvoiess  of 
infrastructure  prt^rams  at  the  request  of  the 
Soiate  Budget  Committee. 

CBO’s  report  pointed  to  the 
difficulties  in  assessing  infrastructure 
programs,  ranging  from  the  fundamental 
problem  of  adequately  defining  the  national 
scope  of  public  works  to  be  characterized  as 
inf^tructure,  to  the  problematic  issue  of 
measuring  how  much  Infrastructure 
investment  is  needed  to  sustain  economic 
growth.  With  regard  to  the  latter  issue, 
CBO  challenged  the  recommendation  by  the 
Council  that  national  infrastructure  outlays 
should  be  increased  by  as  much  as  100 
percent.  Instead,  CBO  placed  greater 
emphasis  on  oisuring  the  economic 
efficioicy  of  each  investmoit  or  project. 
Their  rqxirt  stated  that  "although  further, 
carefully  selected  investmoits  in  public 
infrastructure  may  well  be  productive,  there 
is  litUe  evidence  that  substantial,  across-the- 
board  increases  in  current  programs  would 
be  more  productive  on  average  than  private 
investment."^ 

The  rqmrt  also  outlined  a  number  of 
options  aimed  at  making  Federal  infra¬ 
structure  policies  more  effective,  including: 
bettra*  pricing  of  infrastructure  services 
(more  reliance  on  user  fees),  improved 
targeting  of  Federal  services,  the  delegation 
of  more  decisionmaking  responsibility  to 


state  and  local  govemiMnts,  and  fostering 
greater  intermodal  competition  by  either 

(1)  ceding  to  states  and  localitks  greatn’ 
discretion  in  the  use  of  Federal  uibsidies,  or 

(2)  changing  the  manner  in  which  the  Fed¬ 
eral  govemmoit  allocate  tiiose  subsidies. 


RdbuOding  the  Foundation:  A  Special 
Report  on  State  and  Local  Public  Works 

Financing  and  Management 

The  purpose  of  this  study  by  the 
Congressional  Office  of  Technology 
Assessment  (OTA)  was  to  evaluate  how 
technologies,  management  and  financing 
could  improve  public  works  and  make  them 
more  efficient  and  productive.  Throughout 
the  study,  the  OTA  utilized  an  advisory 
panel  and  public  workshops  as  mechanisms 
for  study  participants,  and  a  host  of 
government,  industry,  and  private  citizen 
reviewers  to  contribute  a  broad  range  of 
per^)ectives. 

OTA  found  widespread  agreement  on 
the  need  to  maintain  and  upgrade  public 
works,  and  to  increase  support  for 
infrastructure.  The  rqx>rt  concluded  that 
bmefit  charges  and  earmarked  taxes  have 
provoi  to  be  relatively  reliable  and 
politically  acceptable  revraue  sources. 
Although  many  state  and  local  govemmrats 
have  successfolly  increased  the  levels  of 
these  charges  and  taxes  for  specified  top- 
priority  public  works  projects,  OTA 
cautioned  that  in  areas  where  property  taxes 
have  reached  extremely  burdensome  levels 
for  low-  and  fixed-income  homeowners, 
greater  emphasis  should  be  placed  on  use  of 
revenue-raising  approaches  that  exert 
"income-impacts"  which  are  more  broadly- 
based.‘ 

The  lepon  noted  that  increases  in 
Fedoal  fuel  taxes,  which  provide  approxi¬ 
mately  24%  of  total  national  expenditures 
for  highways,  could  provide  a  major  boost 
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in  ttie  fimds  alk>cated  to  Ac  tranqwrtation 
infnstructuie.  OTA  mamtained  dot  sudi 
tax  increases  are  less  likely  to  encounter 
opposition  from  die  large  and  powerful 
tnuiqxfft  and  construction  industries  if  the 
assodated  tax  revenues  are  dedicated  to 
tran^Kirtation  improvements. 

OTA  also  concluded,  however,  that 
boiefit  charges  and  {Hrivate  sector  strat^es 
frequently  are  not  workable  for  low-growth 
districts,  or  small  rural  communities.  In 
such  districts  and  communities,  private 
capital  investmoit  in  inftastructure  projects 
is  unUkely  to  pay  off  because  credit  costs 
are  high,  and  residents  have  limited  ability 
to  pay  highm*  user  fees.  OTA  recognized 
that  while  issues  related  to  boiefit  charges 
are  difficult,  such  issues  are  not  without 
solutitHis.  Before  embracing  user  fees  as  a 
major  means  of  financing,  decision  makers 
will  want  to  weigh  and  address  each 
carefully. 

Finally,  OTA’s  research  indicated 
that  state  and  local  public  works  problems 
could  be  eased  significantly  if  the  Federal 
Government  develrqied  and  implemented  a 
national  transportation  policy  and 
restructured  transportation  and 
environmental  program  management, 
including  congressional  oversight. 


Delivering  the  Goods:  Public  Works 
Technologies,  Managqnent,  and 
Financing 

This  comprehensive  rq)ort  by  OTA 
(1991)  resptmds  to  requests  from  the  House 
and  Sm«ite  public  works  committees  by 
examining  ways  to  reform  Federal  policies 
and  programs  towards  making  public  works 
more  effective.  The  rqxnt  focuses  on  a  full 
range  of  infrastructure  nrodes,  including: 
highways,  bridges,  mass  tran:q)ortation, 
airports,  ports  and  waterways,  water  supply, 
wastewatm*  treatment,  and  solid  waste 


management;  and  addresses  die  k^  isnies 
assodated  vnth  die  Fedmal  institutional  and 
management  frameworks,  and  the  finandng 
and  research  needs. 

OTA  idoitified  several  immediate 
stqis,  induding:  1)  refocusing  Federal 
[nograms  to  fit  the  many  r^  environmental 
standards,  denK^rajMc  shifts,  enogy  use 
trends  and  industrial  changes  that  have 
transformed  the  nature  of  many  public 
works  problems,  2)  increasing  the  national 
investment  in  public  works,  de^te  budget 
constraints,  and  3)  identifying  priorities  to 
frame  the  Fed^al  infrastructure  agoida, 
such  as  the  reauthorizatimi  of  the  Federal 
highway  program.^ 


How  Federal  Spending  for 
Infrastructure  and  other  Public 
hivestments  Affects  the  Fkonomy 

This  CBO  study,  published  in  July 
1991,  examined  the  elTect  on  the  economy 
of  three  broad  classes  of  Federal  investment 
spending:  [Aysical  infrastructure,  including 
programs  for  transportation  and  mviron- 
moital  futilities;  human  csqiital,  including 
programs  that  increase  ^  skills  and 
productive  knowledge  that  peqile  bring  to 
their  work;  and  intangible  oqntal,  such  as 
research  and  development.  Within  each  of 
these  cat^ories,  the  study  examined 
spending  trends,  discusses  the  raticmales  for 
that  spending,  and  reviews  evidrace  on  the 
contribution  of  public  investment  to 
economic  performance. 

The  report  concludes  that  Federal 
investments  in  physical  infrastructure  such 
as  highways  and  aviation  projects  would 
yield  economic  rates  of  return  higher  than 
the  average  return  on  private  capital,  with 
the  highest  economic  bmefits  associated 
with  maintaining  existing  infrastructure 
assets  and  from  expanding  csqiacity  in  highly 
congested  facilities.  Likewise,  the  study 
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indicated  diat  certain  types  of  Pectoral  R&D 
(for  example,  basic  and  acactomic  research 
in  science  and  engine^g)  offer  significant 
eccMiomic  benefits.  Finally  CBO  noted  that 
although  the  economic  effects  of  some 
Federal  human  resource  programs  (such  as 
job  training)  have  led  to  modest  eccmomic 
gains,  most  human  resource  programs  have 
been  designed  to  further  non-eccmomic 
goals,  and  assessing  them  for  thcnr  economic 
returns  is  very  difficult.' 


Faying  for  Highways,  Airways,  and 
Waterways:  How  Users  can  be 
Charged? 

The  Congressional  Budget  Office 
(CBO)  published  this  report  in  May  1992  in 
response  to  a  request  from  the  Senate 
Committee  on  the  Budget.  The  study 
examines  the  advantages  and  disadvantages 
of  alternative  user  fee  structures,  including 
existing  taxes  for  highways,  airways,  and 
waterways.  The  study  addresses  the  concept 
of  revenue  adequacy  -  whether  public  works 
revenues  can  recover  infrastructure 
investment  costs.  It  notes  that  a  framework 
to  evaluate  revenue  adequacy,  in  conjunction 
with  measures  of  economic  efficiency, 
provides  the  crit^a  by  which  infrastructure 
financing  should  be  evaluated. 

The  study  concludes  that  existing 
Federal  taxes  produce  enough  revenue  to 
fiind  current  spending  on  the  nation’s  system 
of  highways,  although  the  present  highway 
tax  structure  is  not  as  efficient  as  it  could  be 
since  the  fees  do  not  closely  reflect  the  costs 
imposed  by  various  classes  of  users.  For 
example,  the  revenues  generated  from  oper¬ 
ators  of  heavy  trucks  do  not  cover  the 
pavemoit  damage  these  vehicles  cause, 
while  the  level  of  highway  congestion  is  not 
reflected  in  current  automobile  charges  ffiim 
fuel  taxes.’ 


For  airways,  the  ttudy  found  diat  the 
total  revenues  from  airline  passenger  ticket 
and  intonational  dqniture  taxes,  air  frdght 
taxes,  and  gen^  aviation  fuel  taxes,  cover 
all  investment  ^lending  by  the  Federal 
Aviation  Administration,  but  do  noi  pay  for 
ail  operating  costs.  Taxes  paid  by 
comnMrdal  air  carriers  woe  found  to  be 
adequate,  while  those  oi  general  aviation  fall 
short.  It  also  ccmcluded  that  aviation  taxes 
do  not  closely  correlate  with  the  costs  of 
FAA  services,  and  charges  reflecting  the 
marginal  costs  of  the  air  traffic  control 
system,  including  congestion  fees,  may  meet 
the  criterion  of  revoiue  adequacy. 

Finally,  the  report  notes  that  users  of 
the  inland  waterways  pay  fuel  taxes  that 
amount  to  less  than  ten  percoit  of  the 
spending  by  the  Army  Corps  of  Engineers 
for  the  system.  Although  these  taxes  appear 
efficient  in  that  they  approximately  reflect 
the  users*  marginal  costs  on  a  system-wide 
basis,  some  segments  of  the  inland  watoway 
system  cost  much  more  to  operate  than 
others.  The  report  suggests  that  users  of 
low-cost  waterways  may  be  subsidizing 
those  of  higher-cost  waterways,  although 
more  data  is  needed  to  estimate  marginal 
costs  with  greater  confidence. 


Trends  in  Public  Infrastructure  Outlays 
and  the  President’s  Proposals  for 
Infrastructure  Spending  in  1993. 

This  paper  by  the  Congressional  Budget 
Office  examines  trmds  in  spading  for 
infrastructure  by  all  levels  of  govemmoit 
over  the  last  35  years,  and  reviews  the 
President’s  proposals  for  Federal  spoiding 
on  infrastructure  in  1993.*°  The  paper  also 
reviews  the  extent  to  which  data  on  traids  in 
spending  can  inform  policy  choices  about 
how  much  the  nation  should  spoid.  Eight 
categories  of  infrastructure  facilities  are 
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addressed:  highways,  mass  transit,  rail, 
aviation,  water  transportation,  water 
resources,  water  suf^ly,  and  wastewater 
treatment.  The  data  used  in  the  analysis 
was  corniced  by  the  CBO  from  the  Office 
of  Management  and  Budget,  and  the  Bureau 
of  the  Cmsus. 

Although  total  aggregate  public 
spending  for  infrastructure  rose  in  real  terms 
throughout  much  of  the  1956-1989  period, 
the  study  found  that  the  patterns  in  spending 
differ  greatly  between  capital  outlays 
(primarily  the  construction  or  rehabilitation 
of  facilities)  and  noncapital  outlays 
(primarily  the  operation  and  maintenance  of 
facilities);  between  Federal  outlays  and  state 
and  local  spending;  and  among  outlays  for 
different  types  of  infrastructure.  These 
trends  reflect  three  themes: 

•  Capital  outlays  have  been  far  more 
volatile  than  noncapital  outlays,  with 
spending  in  the  latter  category  rising 
steadily  throughout  the  1956-1989 
period,  while  the  former  fluctuating 
widely  at  each  level  of  government. 


•  Trends  in  Federal  and  state  q)ending 
do  not  always  appear  closely  linked. 
Priorities  for  infrastructure  qprading 
have  changed  far  more  at  the  Federal 
level  than  at  the  state  levd  over  the 
last  three  decades,  with  Federal 
spending  moving  from  highways  and 
water  resources  in  the  19^  to 
wastewater  treatment,  transit,  and 
water  supply  in  the  1970’s,  before 
returning  to  highways  and  aviation  in 
the  1980’s. 

•  Between  1956  and  1989,  state  and 
local  governments  averaged  nearly 
70  percent  of  total  pubUc  spending 
for  infrastructure.  Although  the 
Federal  government  plays  a 
substantial  role  in  providing 
infrastructure,  state  and  local 
governments  remain  the  dominant 
source  of  funding,  with  aggr^ate 
spending  trends  following  the 
priorities  for  state  and  local 
governments. 

Appendix  C,  Interpreting  Trends  in  Federal 
Infrastructure  Investment,  includes 
additional  discussion  on  this  topic. 


A-8  PREVIOUS  REPORTS 


ENDNOTES 


1.  Choate,  Pat,  and  Susan  Walter,  America  in  Ruins:  Bevond  the  Public  Works  Pork  Band. 
Council  of  State  Planning  Agencies,  Washington  DC,  1981. 


2.  Congressional  Budget  Office,  Public  Works  Infirastnicture:  Policy  O 
ISflQIa,  Washington  DC,  April  1983. 


fl  to  Jhc 


3.  University  of  Colorado  at  Boulder,  Hard  Choices:  A  Report  on  the  Increasine  Gap  Between 
Americans  Infirastructuie  Needs  and  Our  Ability  to  Pay  for  Them.  Boulder  CO,  February  1984. 


4.  National  Council  cm  Public  Works  ImiKovemoit,  Fra^e  Foundatimm; 
America*s  Public  Works.  Washingtcm  DC,  Fd)ruary  1988. 


M  K*)  I 


LfiD 


5.  Congressional  Budget  Office,  New  Directions  for  the  Nation’s  Public  Works.  Washington 
DC,  September  1988. 


6.  Congressional  Office  of  Technology  Assessment,  Rd)uilding  the  Foundatimis:  A  Special 
Report  on  State  and  Lxxal  Public  Woria  Financing  and  Management.  Washington  DC,  1990. 


7.  Congressional  Office  of  Technology  Assessmoit,  Delivering  the  Goods  -  Public  Works 
Technologies.  Manaeement.  and  Financing.  Washington  DC,  April  1991. 


8.  Congressional  Budget  Office,  How  Spending  for  1 
Affects  the  Economy.  Washington  DC,  July  1991. 


iiirv-iu 


jcture  and  Other  Pubhc  Investments 


9.  Congressional  Budget  Office,  Paying  for  Highways.  Airways,  and  Waterways:  How  Can 
Users  Be  Charged?.  Washington  DC,  May  1992. 


10.  Congressional  Budget  Office,  Trends  in  Public  Infrastructure  Ouflavs  and  the  President’s 
Procpsals.  for  Infrastrucmre  Spending  in  1993,  Washington  DC,  1993. 


PItEVIOVS  REPORTS  A-9 


Appendix 


The  Federal  Role: 

A  Summary  of  Federal  Responsibilities  in 
Transportation,  Water  Resources,  and  Waste  Management 


AFFENDKB 


THE  FEDERAL  ROLE: 

A  SIMMARY  OF  FEDERAL  RESFONSDILITIES  IN 
TRANSPORTATION,  WATER  RESOURCES,  AND  WASTE  MANAGEMENT 


Institute  for  Water  Resources 
Water  Resources  Stq)port  Cent^ 
U.S.  Army  Onps  of  Enginema 
Casey  Building 
Fort  Belvoir,  VA  22060-5586 


TABLE  OF  CONTENTS 


Transportation . B-1 

Highways  . B-3 

Airports  and  Airways  . B-3 

Mass  Transit . B-4 

Intermodal  Aspects  of  Transportation .  B-4 

Intermodal  Surface  Transportation  Efficioicy  Act  (ISTEA)  of  1991  .  B-S 

Water  Resources . B-6 

Deep-Draft  Ports . B-6 

Inland  Waterways . B-7 

Flood  Damage  Reduction . B-7 

Shoreline  Protection . B-8 

Water  Supply . B-9 

Wastewater  Management . B-9 

Waste  Management . B-10 

Solid  Waste  Management . B-10 

Hazardous  Waste  Management . B-10 

LIST  OF  TABLES 

TABLE  Piige 

B-1  Usual  Lead  Roles  in  Public  Works  Categories . B-2 


IWE  FEDERAL  MLS  B-i 


THE  FEDERAL  ROLE:  A  SUMMARY  OF  FEDERAL  RESFONSIMLITIES  IN 
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This  section  briefly  summarizes  the 
various  govemmoit  roles  in  the  provision  of 
public  works,  with  a  primary  focus  on 
Federal  responsibilities.  lliere  is  a 
significant  b^y  of  literature  on  this  topic, 
including  sev^  of  the  natitMud  infra¬ 
structure  studies  previously  discussed  in 
Appendix  A  of  this  rqxnt. 

In  particular,  the  Natitmal  Council  on 
Public  Works  Improvement’s  series  of 
reports  on  nine  major  public  works  cate¬ 
gories  provide  an  in-depth  analysis  of  the 
roles  of  govemmoit  for  each  infrastructure 
mode.  In  addition,  the  Congressional  Office 
of  Technology  Assessment’s  rqx>rt 
Delivering  the  Goods  provides  a  cluster  on 
the  public  works  institutional  framework, 
including  a  focus  on  each  of  the  Federal 
agency  roles. 

Table  B-1  provides  a  summary  of 
lead  roles  for  selected  infrastructure 
categories.  This  table  is  an  updated  version 
of  a  similar  summary  contained  in  the 
Council’s  final  rqrart.  Fragile  Foundations. 
Note  that  the  wide  diversity  of  public  works 
roles  and  activities  identified  by  the  Council 
still  exists.  In  fact,  as  infrastructure-related 
services  provided  by  the  various  levels  of 
govemmrat  continue  to  evolve,  it  is 
extremely  difficult  to  generalize  about  lead 
agency  roles  without  making  many  assump¬ 
tions  and  ignoring  numerous  exceptions  that 
cannot  be  easily  portrayed  in  the  summary. 
Readers  are  referred  to  the  documents  not^ 
herein  and  in  Appendix  A  for  more  detailed 
discussions. 


TranqKMtatioD 

Mdiin  the  nir&ce  transportation 
sector,  the  United  States  has  generally 
adopted  a  system  of  public  ownoship  for 
rights-of-way  and  private  ownership  of  die 
transpOTtadon  vdiicles.  Although  there  are 
receptions  (e.g.,  the  railroad  system)  to 
diis  structure,  the  manifestatiem  of  this 
devdopment  is  the  fundamntal  ownoship 
role  of  govmmnt.* 

For  highways  and  roads,  state  and 
local  govemmnts  play  the  dominant  ownr*- 
ship  role.  State  and  local  intrests  are  also 
responsible  for  partially  financing  and 
performing  all  construction,  c^iraticm  and 
maintenance  activities,  including  those  for 
the  Federal  Aid  Highway  system. 

For  airports  and  airways,  local 
govemmnts  operate  95  perent  of  all 
publicly  owned  aviation  focilities  nation¬ 
wide,  including  all  of  the  large  commercial 
airports.^  The  Federal  government  plays 
the  key  role  in  airport  financing  and  is 
reqxmsible  for  operating  and  maintaining 
the  airways.  lAewise,  state  and  local 
govemmoits  are  primarily  respmisible  for 
the  ownership  and  partial  financing  of  the 
construction,  opoation,  and  maintenance 
activities  for  the  urban  mass  transit  systems 
across  the  country.  Special  districts,  which 
operate  in  all  states  exeqH  Arkansas  and 
Ibwaii,  control  about  70  percoit  of  all  state 
and  local  spoiding  for  mass  transit,  and 
over  20  pnerat  for  airports.^ 
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Table  B-1 

Usiwl  Tifiad  Roles  in  Public  Worig  Categories* 


Program  Tasks 

Categories  of  Public  Works 

Policy  ft 
Standard  Setting 

Capital 

Financing 

Ownership, 
Operations  ft 
O/M  Financing 

Transportation: 

Highv^s 

National  Highway 

Syston 

F 

F 

S 

^cl.  interstate) 

S/L 

S/L/PS 

S/L 

Other 

Airports 

Major  Conunwcial 

L 

L/PS 

L/PS 

General  Aviation  & 
Smalls  Conunwcial 

L 

F 

L/PS 

Airways 

F 

F 

F 

Mass  Transit 

L 

F 

L/PS 

Intermodal 

F/S 

L/PS 

L/PS 

Water  Resmuxes: 

Deep-Draft  Ports 

F 

F 

F 

Ports  (landside) 

L 

L/PS 

L/PS 

Inland  Navigation 

F 

F 

F 

Mitfor  Dams/Regional 

F 

F 

F 

Flood  Control 
Local  Flood  Protection 

S/L/F 

S/L/F 

S/L 

Urban  Stormwater 

L 

L 

L 

Shoreline  Protection 

F 

F 

F 

Water  Supply  (urban) 

F/S 

L/PS 

L/PS 

Wastewater  Treatment 

F 

S/L 

L 

SoUd  Waste 

S/L 

L/PS 

L/PS 

Hazardous  Waste: 

Curremly  Generated 

F/S 

PS 

PS 

Site  Qeamq> 

F 

F 

PS 

LEGEND:  F  =  Federal;  S  =  State;  L  =  Local;  PS  =  Private  Sector 


‘Roles  and  responsibilities  in  the  Federal  system  are  exceeding  complex.  Therefore,  this 
table  is  useful  rnily  as  a  summary  for  generalize  lead  roles.  It  must  be  recognized  that  there 
are  excq)tions  to  Aese  lead  roles,  and  most  Federal  lead  roles  for  capital  and  O&M  financing 
now  require  cost-sharing  with  state  and  local  governments. 
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The  private  sector  riionces,  owns,  and 
operates  7S  percoit  of  the  nation’s  airports, 
and  ccHitracts  to  design,  build  and  nudntain 
most  surface  transportation  facilities/ 

The  Federal  government’s  tran^rta- 
tion  reqwnsibilities  primarily  reside  in  its’ 
financing,  regulatory,  and  programmatic 
administration  authorities  over  the  Nation’s 
network  of  highways,  roads  and  bridges, 
airports  and  airways,  mass  transit,  and 
intermodal  systems.  The  Federal  role  is 
managed  through  the  U.S.  Department  of 
Transportation  and  its  operating  modal 
administrations.  Federal  transportation 
programs  are  largely  supported  by  user- 
supported  trust  funds,  including  the  highway 
and  transit,  and  the  airport  and  airway 
funds.  These  funds  provide  the  financing  for 
the  various  transportation  grant  aid  programs 
to  state  and  local  governments.  The  major 
Federal  transportation  responsibilities  are 
summarized  in  the  sections  below. 

Highways 

The  Federal  government’s  highway 
ownership  extends  only  to  those  roads  on 
Federal  lands.  The  primary  mechanism  for 
Federal  participation  in  the  development  of 
the  nation’s  highways  is  through  the 
provision  of  funding  to  states  and  local 
governments  through  grant-aid  programs. 
Prior  to  the  Intermodal  Surface 
Transportation  Efficiency  Act  (ISTEA)  of 
1991,  highway  funding  was  made  available 
under  the  Federal-Aid  System.  The  Federal- 
Aid  system  was  functionally  allocated  to 
include  parts  of  the  Nation’s  highway 
network  which  are  of  national  interest.  This 
included  all  interstate  highways,  and  about 
99  percent  of  all  principle  arterial,  96 
percent  of  all  minor  arterial,  and  about  half 
of  the  collector  highway  miles  across  the 
nation.^  As  discussed  in  later  sections  on 
changing  roles,  ISTEA  created  a  new 
National  Highway  System  (including  the 


Interstate  System)  which  is  rq)lacing  the 
existing  Federal-Aid  groupings. 

Key  Federal  re^pcmsibilities  include 
planning,  setting  standards  for,  and 
providing  cs^ital  financing  for  the  roads 
eligible  for  Ferteral  aid;  and  ccmducting 
research  and  developmrat,  arul  performing 
demonstration  projects,  through  the  U.S. 
Dq)artmrat  of  Transportation,  Federal 
Highway  Administration  (FHwA). 

Airports  and  Airways 

The  Federal  government  an 

important  role  in  each  of  the  tfi  om- 
ponrats  of  the  aviation  system:  aiiports, 
airlines,  and  airways. 

Through  the  U.S.  Department 
Transportation’s  Federal  Aviation  Adminis¬ 
tration  (FAA),  the  Federal  govemmen; 
participates  in  virtually  all  stages  of  the 
development  of  major  airports.  The  Airport 
and  Airway  Trust  Fund  helps  finance  airport 
planning  and  construction  through  grants  to 
more  than  3,0(X)  airports  across  the  country. 
Originally,  all  aspects  of  airline  operation 
was  directly  controlled  through  regulation; 
today,  aircraft  safety  remains  as  the  only 
aspect  of  the  airline  industry  so  regulated. 
In  contrast,  the  Federal  r^ulatory  role  for 
airways  (air  traffic  control)  has  remained 
almost  totally  controlled  by  the  Federal 
government.  The  FAA  operates  the  air 
traffic  control  system  and  finances  all  its 
capital  and  the  majority  of  its  operating 
costs  through  the  Airport  and  Airway  Trust 
Fund.® 

Primary  Federal  responsibilities  include 
participating  in  the  planning,  financing  and 
construction  of  major  airports,  and  the 
construction  of  small  airports;  regulating 
aircraft  safety;  and  operating  and 
maintaining  airways,  all  through  the  FAA. 
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Mus  Transit 

The  roles  of  the  Federal,  state,  and 
local  governments  in  mass  transit  systems 
have  been  changing  over  the  last  fifteen 
years,  promjMed  first  by  declining  Federal 
funding  levds  in  the  1980’s  and,  more 
recently  by  ISTEA.  However,  despite  the 
funding  reductions  of  the  1980*s,  the 
Fedoal  govemmoit’s  financing  and 
r^ulatory  reqxmsibilities  continue  to 
strongly  influoice  mass  transit  policies  in 
urban  areas.  With  the  passage  of  ISTEA, 
mass  transit  systems  have  their  largest 
funding  authorizations  since  Federal 
programs  began  in  1964.'^ 

Federal  financial  participation  for 
cj^ital  projects,  and  to  a  much  lesser  extent 
operating  expenses,  remain  as  important 
sources  of  mass  transit  funding.  In  fact. 
Federal  influence  on  mass  transit  cs^ital 
decisions  is  greater  than  its  funding  share 
would  suggest  since  much  of  the  state  and 
local  funding  is  provided  as  a  match  for 
Federal  monies.  In  contrast  to  most  other 
Federal  infrastructure  grant  programs, 
virtually  all  Federal  transit  grants  are  made 
to  local  rather  than  state  governments.'  In 
addition.  Federal  regulations  and  mandates 
have  a  major  impact  on  local  mass  transit 
policies,  influencing  decisions  ranging  from 
bus  design  to  access  for  the  disabled.  And 
finally,  the  Federal  government  serves  as  the 
primary  source  of  funding  for  research, 
technic^  assistance,  and  planning  activities. 

Key  Federal  responsibilities  are 
currently  carried  out  through  the  U.S. 
Department  of  Transportation,  Federal 
Transit  Administration  (FTA).  These 
responsibilities  include:  providing  shares  of 
planning  funds,  capital  financing  and 
operating  costs;  performing  research  and 
developmmt  activities,  and  demonstration 
projects;  and  providing  regulatory  oversight. 


Irrtermodal  Aspects  of  Traosporlirtioa 

The  National  Council  on  Public  Works 
Improvement  defined  intermodal  trans¬ 
portation  as  broadly  including  die  movement 
of  goods  and/or  peofde  by  two  m  more 
modes  of  transportation  between  specific 
origins  and  (testinations.’  Thus,  intermodal 
tran^rtation  may  involve  higlily  complex 
frdght  movements  over  several  multimodal 
networks,  or  a  simple  commuter  connection 
between  bus  and  rail. 

Over  the  last  fifteoi  to  twenty  years 
intermodal  tranqwrtation  has  emerg^  as  an 
increasingly  important  element  for  reducii^ 
costs  and  improving  the  distribution  of  both 
domestic  and  international  goods.  The 
continued  technological  developmoit  of 
improved  techniques  such  as  for  container¬ 
ization  and  air-to-surfiK:e  exchanges  have 
served  to  increase  interactions  between 
transportation  modes. 

Although  the  advantages  of  more 
effectively  integrating  the  various 
transportation  modes  into  a  coordinated 
system  are  widely  recognized,  relatively 
litde  progress  has  been  made  towards  true 
intermodal  planning  at  the  Federal  or  state 
levels. Although  transportation 
movements  of  people  and  freight  are  not 
entirely  uncoordinated,  there  has  beat  no 
consistent  historical  focus  at  any  level  of 
government  for  intermodal  planning 
activities. 

However,  the  Intermodal  Surface 
Transportation  Efficiency  Act  (ISTEA)  of 
1991  mandates  a  new  direction  for  surface 
transportation.  The  bill  rqpresents  a 
significant  revision  of  national  surface 
transportation  policies,  which  for  the  last  35 
years  were  primarily  aimed  at  the  com¬ 
pletion  of  the  Interstate  highway  network. 
ISTEA  establishes  a  policy  stating  that  the 
National  Intermodal  Tran^rtadon  System 
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shall  ccMuist  of  all  forms  of  tran^rtation  in 
a  unified,  interconnected  manner. 

Iiit«niM>dal  Surface  Transportation 
Efficiency  Act  (ISTEA)  of  1991 

ISTEA  rqnresents  a  $151  billirm  plan  to 
reform  tranqwrtation  policies  for  the 
Nation’s  highway  and  mass  transit  networks. 
The  bill  authorizes  $119.5  billicm  for 
highways  and  $31.5  billion  for  mass  transit 
through  Fiscal  Year  1996,  which  rq)resaits 
an  average  annual  increase  of  28  percmt 
over  the  previous  five  year  authorization 
period.  Most  important,  the  bill  represotts 
a  significant  shift  in  traditional  roles  and 
relationships,  with  the  central  themes  being 
intergovernmental  decisionmaking  reform 
and  spouting  flexibility. 

The  two  new  programs  which  dominate 
the  bill  each  provide  state  officials  with  the 
flexibility  to  shift  funding  from  highways  to 
mass  transit  facilities.  One  of  the  new 
programs  would  establishes  a  comprehensive 
national  highway  system  which  includes  the 
Interstate  system  and  other  new  and  existing 
primary  and  feeder  roads.  Funding  is  also 
author!^  to  complete  the  Interstate  system. 
The  second  major  surface  transportation 
program  provides  for  roads,  mass  transit, 
bridges,  bicycle  paths  and  other  purposes. 

Key  provisions  of  the  legislation 
have:*^ 

•  Replaced  the  four  existing  Federal- 
aid  highway  systems  with  one  new 
155,000  mile  network  designated  as 
the  National  Highway  System.  This 
new  system  includes  the  Interstate 
System  (44,000  miles)  and  other 
major  roadways  which  are  being 
designated  from  within  the  existing 
Federal-aid  highways. 

•  Placed  increased  emphasis  on  mass 
transit  by  more  than  doubling  its 


authorized  funding  to  $31.5  billion 
over  six  years. 

•  Provided  a  new  flexibility  by 
authorizing  transfers  of  funds 
between  nx>st  surface  ttanqxutation 
programs  in  reqxmse  to  state  or  local 
government  requests. 

•  Provided  for  the  posqxmment  and 
partial  rqMsal  of  the  planned 
expiration  of  the  1990  temporary  gas 
tax  increase;  half  of  the  tax  would 
now  be  extetuled  until  1999. 

•  Created  an  oihanced  role  for  local 
governments,  including  increased 
reqxmsibilities  for  metrqnlitan 
planning  organizatirms  (MPO’s). 
Amrmg  other  responsibilities,  MPO’s 
are  charged  with  the  preparation  of 
Transportation  Improvement  Plans 
aimed  at  optimizing  the  combined 
use  of  the  various  surfux  modes. 

•  Established  a  new  multimodal  surfttce 
transportation  block  grant  program, 
with  substantial  funds  allocated  by 
formula  to  urbanized  areas  of 
2(X),(X)0  population  or  more,  and 
project  selections  determined  by  the 
MPO’s. 

•  Required  that  metropolitan  trans¬ 
portation  plans  be  consistoit  with 
state  and  r^itmal  air  quality  plans  in 
accordance  with  the  1990  Clean  Air 
Act  Amendments. 

•  Provided  authorization  of  significant 
research  and  develq>ment  funding 
for  new  and  advanced  technolr^es, 
sudi  as  high  q)eed  rail,  MAGLEV, 
and  "intelligent"  highways,  and 
includes  the  creation  of  a  new 
National  Surface  Transportation 
R&D  Plan,  and  a  Transit 
Cooperative  Research  Program. 
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•  Provided  $1  billion  in  competitive 
grants  per  year  for  tiie  next  six  years 
fOT  inojects  to  reduce  ctmgestion  and 
air  pollution  in  the  Nation’s  key  air 
quality  "nonattainnmit"  areas. 

•  Created  a  Bureau  of  Tran^rtation 
Statistics,  a  National  Highway 
Institute,  and  an  Office  of 
Intermodalism  within  the  Dqjartment 
of  Tran^rtation. 

•  Required  states  to  develop  new 
performance-based  planning  and 
managemoit  systems,  including 
systems  for  highway  pavement 
maintenance,  bridge  maintenance, 
highway  safety,  traffic  congestion 
mitigation,  transit  facility  and 
equipment  maintenance,  and 
intermodal  transportation  activities. 

•  Required  the  preparation  of  state¬ 
wide  transportation  plans,  in  addition 
to  metropolitan  plans. 


Water  Resources 

The  basis  for  govemmoit’s  role  in  water 
resources  rests  on  the  Constitutional 
authority  to  promote  the  public  welfare, 
regulate  commerce,  including  control  over 
navigable  waters,  protect  public  lands,  and 
provide  for  the  national  defense.  It  also 
rests  on  the  desire  to  provide  an  equitable 
distribution  of  needed  services,  such  as 
hazard  reduction,  and  on  economies  of  scale 
realized  by  expenditure  of  public  resources, 
such  as  navigsible  waterways.*’ 

States  have  a  lead  role  in  regulating  a 
wide  range  of  environmental  matters  in 
accordance  with  Federal  standards  and,  in 
conjunction  with  local  governments  and 
special  districts,  have  increasingly  important 
roles  in  sharing  the  csq>ital  financing  and 
mainteiumce  of  most  Federally  provided 
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wato*  projects.  Non-Federal  interests  also 
control  the  ownership,  operation  and 
maintenance  of  non-Federal  dams,  watm* 
supply  &cilities,  local  flood  control  projects, 
and  stormwater  drainage  facilities.  The 
private  sector  is  most  active  in  areas  wdiere 
the  market  offers  profit-making  oppor¬ 
tunities,  such  as  the  sale  of  hydroelectric 
power,  irrigation  and  water  suj^lies,  and 
port  landside  facilities. 

The  Federal  govemmmt  provides  watm* 
resources  services  through  approximately  25 
agencies  and  departments,  although  five 
agencies  are  dominant:  U.S.  Army  Corps  of 
Engineers  (COE),  U.S.  Depaitmoit  of 
Interior,  Bureau  of  Reclamation  (BUREC), 
U.S.  Department  of  Agriculture,  Soil 
Cmiservation  Service  (SCS),  Tennessee 
Valley  Authority  (TVA),  and  the  U.S. 
Environmental  Protecticm  Agoicy  (EPA). 
The  key  Federal  water  resources  roles  and 
responsibilities  are  summarized  below: 

Deep-Draft  Ports 

The  Federal  government  plays  the  lead 
role  in  the  provision  of  deq)-draft  navigation 
channels  and  maintenance  dredging  in 
support  of  domestic  and  foreign  waterborne 
commerce.  Unlike  the  grant  programs  for 
surface  and  air  transportation,  the  Federal 
role  in  navigation  includes  directly  providing 
for  both  the  construction  and  maintenance  of 
shipping  channels. 

The  U.S.  Army  Corps  of  Engineers 
(COE)  is  responsible  for  the  financing  (on  a 
cost-shared  basis),  planning,  design,  and 
construction  of  capital  projects  associated 
with  Federally  authorized  shipping  channels 
and  general  navigation  works.  The  Corps  is 
also  responsible  for  the  subsequent  main- 
trance  dredging  for  the  channels.  The 
U.S.  Coast  Guard  provides  aids  to 
navigation,  while  the  Maritime 
Administration  provides  subsidies  for  the 
U.S.  flag  fleet  in  areas  of  constructimi. 


iqwir,  lefuibishment,  and  operation.  The 
Maritime  Administration  also  provides 
training  of  officers  of  the  U.S.  mochant 
fle^.  These  agencies  are  also  actively 
involved  in  establishing  design  standards  for 
navigation  works,  ululating  navigation 
access,  and  the  conduct  of  research  and 
devel(^ment  activities. 

Inland  Waterways 

Federal  re^xmsibilities  for  the  Nation’s 
inland  and  intracoastal  waterways  are 
focused  on  the  water  routes,  while  the 
responsibilities  for  providing  and  q)erating 
waterway  vessels  and  port  facilities  are 
entirely  non-Federal.  While  this  divisimi  of 
re^nsibilities  parallels  the  Federal-non- 
Federal  roles  in  the  U.S.  highway  and 
airways  systems,  an  important  distinction  is 
that  Federal  investment  in  waterways 
includes  the  direct  provision  of  significant 
portions  of  planning,  design,  construction, 
and  q)eration  and  maintoiance  services, 
rather  than  the  provision  of  financial 
grant  aid. 

The  inland  waterways  system  is  recog* 
nized  as  those  waterways  which  are  subject 
to  the  waterway  user  fuel  tax.  This  fuel  tax 
system  is  comprised  of  shallow-draft  water¬ 
ways,  including  both  dredged  and  natural 
clu^els  with  controlling  depths  of  at  least 
nine  feet  on  most  portions  of  the  network. 
These  waterways  are  eligible  for  Federal 
improvement  financed  in  part  from  the 
InUmd  Waterways  Trust  Fund. 

The  Federal  gov^ment  is  the  largest 
single  participant  in  the  waterways  system 
based  on  investmoit,  although  the  combined 
investments  of  other  participants, 
predominantly  private  enterprises,  are 
approxim^ly  as  large  mi  an  annual  basis, 
llie  Federal  agencies  most  directly  involved 
in  developmmit  and  qieration  of  the 
watmways  system  are  the  U.S.  Army  Corps 
of  Engineers  and  the  U.S.  Dqrartment  of 


Tranqiortation  (DOT).  The  Cofi»  reqxm- 
sibility  is  to  facilitate  the  movement  of 
vessels  by  widening,  deqiening,  and 
straightening  channels,  and  rqpilating  wato’ 
dqiths  with  dams  and  associated  locks.  This 
encompasses  providing,  opoating  and 
maintaining  almost  all  of  the  waterway 
elements  utilized  by  commercial  navigation, 
including  the  primary  navigaticm  channds, 
locks  and  dams  (the  majmr  infrastructure 
fiKtilities  on  much  of  the  fuel  tax  system), 
river  training  works,  ice  ctmtrol  structures, 
bridge  {tier  protection  works,  and  mooring 
facilities.'* 

The  Dqxutment  of  Tran^rtation, 
through  the  U.S.  Coast  Guard,  is 
re^pmisible  for  vessel  and  navigation  safety, 
and  provides  the  aids  to  navigation  and 
search  and  rescue  services  for  the  system. 
The  DOT’S  Maritime  Administratimi 
promotes  the  develqimmit  and  efficient 
qieration  of  port  facilities  and  waterway 
vessels. 

Other  related  Federal  responsibilities 
include  setting  design  standards,  performing 
research  and  develq;>ment,  and  regulating 
construction  activities  within  the  jurisdiction 
of  navigable  waters. 

Flood  Damage  Reduction 

The  Federal  government  is  the  principal 
provider  of  major  flood  damage  reduction 
facilities  across  the  nation.  Such  facilities 
include  flood  control  and  multipurpose  dams 
and  lakes,  levee  systems,  channel  modifi¬ 
cations,  tunnel  diversions,  and  non-structural 
projects.  In  contrast  Ae  conveyance  of 
excess  drainage  or  stormwater  runoff  is  a 
management  companion  to  flood  control 
which  is  exclusively  a  non-Federal 
re^nsibility.  The  convoitional  distinctimi 
betwera  stormwater  drainage  and  flood 
crnitrol  is  that  drainage  refers  to  the 
ccHiveyance  of  flows  before  reaching  defined 
watercourses. 
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The  four  Federal  agencies  {vimarily 
involved  in  providing  flood  damage 
reductimi  facilities  are  the  U.S.  Army  Corps 
of  Engineers,  die  U.S.  Dqpartment  of 
Interior,  Bureau  of  Reclamation  (BUREC), 
the  U.S.  Department  of  Agriculture,  Soil 
ConservaticHi  Service  (SCS),  and  the 
Tomessee  Valley  Authority  (TV A).  Federal 
responsibilities  include  the  direct  provision 
of  a  wide  array  of  services  ranging  from  the 
initial  planning  of  projects  to  the  actual 
(XHistruction  of  facilities,  almost  all  of  which 
are  now  cost-shared  with  non-Federal 
sponsors. 

The  Water  Resources  Development  Act 
of  1986  (P.L.  99-662)  revised  the  policies 
for  cost  sharing  Federal  flood  control 
projects  with  project  sponsors.  Local 
sponsors  will  now  finance  25  to  50  percent 
of  the  cost  of  flood  control  projects,  with 
mandatory  contributions  during  the 
construction  period. 

Specific  Federal  roles  include:  providing 
a  portion  of  o^ital  financing  and 
performing  project  planning,  design  and 
construction  activities  on  a  cost-shared  basis; 
operating  and  maintaining  major  flood 
control  and  multipurpose  [including  water 
supply,  hydroelectric  power,  recreation,  fish 
and  wildlife  purposes]  dams  and  lakes; 
setting  design  standards;  performing 
research  and  development;  and  financing 
and  conducting  emergency  preparedness 
response  activities  in  coordination  with  the 
Federal  Emergency  Management  Agracy 
(FEMA).  The  Flood  Insurance  Agency 
(FIA)  within  FEMA  administers  the 
National  Flood  Insurance  Program.  The 
Corps  of  Engineers  also  regulates  discharges 
into  wetlands  through  Section  404  of  the 
Clean  Water  Act  of  1977,  as  amended. 

In  addition,  the  U.S.  Environmental 
Protection  Agency,  and  the  U.S.  Department 
of  the  Interior  (  including  the  U.S 
Geological  Survey,  and  U.S.  Fish  and 
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VfildUfe  Service)  have  various  lead  as 
cmisultative  Federal  redes  in  tiie  r^ulation, 
protection,  and  management  of  a  wide  range 
of  natural  re»Hirces,  and  in  the  research  of 
hydrologic,  geograqdiic,  ami  groundwater 
d^,  and  rivoine  and  wetland  biological 
habitats. 

Shoreline  Firotection 

Several  agencies  share  the  Federal 
responsibility  for  coastal  shore  protection. 
The  U.S.  Amy  Corps  of  Engineers  has  the 
most  direct  involvemoit  in  providing  shore 
facilities  which  offer  protection  against 
hurricanes  and  other  tidal  stoms,  and 
erosion  control.  Such  projects  are  limited  to 
the  protection  of  public  facilities.  This  role 
includes  project  planning,  setting  design 
standards,  perfoming  research  and 
development,  providing  a  share  of  csqintal 
and  maintmance  financing,  and  constructing 
and  maintaining  coastal  protection  projects. 
The  Corps  also  regulates  developmrat  along 
coastal  areas  through  administration  of 
Section  10  of  the  Rivers  and  Harbors  Act  of 
1899,  and  Section  104  of  the  Clean  Water 
Act  of  1977. 

Other  Federal  agencies  with  shore 
protection  responsibilities  include:  the 
National  Oceanic  and  Administration 
(NOAA),  which  through  its  Office  of  Ocean 
and  Coastal  Resource  Management  admin- 
ist^  the  provisions  of  the  Coastal  Zone 
Management  Act  of  1972  and  provides 
grants  to  states  with  approved  coastal  zone 
plans;  the  Department  of  Interior  (DOI), 
which  is  the  focal  point  for  Federal 
consultation  on  activities  impacting 
undeveloped  coastal  barriers  stretching 
approximately  725  miles  along  the  Atlantic 
and  the  Gulf  Coasts  under  the  provisions  of 
the  Coastal  Barriers  Resource  Act;  and  the 
Federal  Emergency  Management  Agency 
which  administers  the  Flood  Insurance 
Program  along  coastal  areas.  In  addition, 
the  U.S.  ^vironmental  Protection  Agency, 


and  the  U.S.  DqMutment  of  Commerce 
(National  Marine  Fisheries  Service), 
perform  scientific  research  in  sujqxtrt  of  the 
prelection  and  r^ulation  of  the  coastal 
environmoit.'^ 

Water  Supiriy 

The  organization  and  ownership  of  water 
sui^ly  providers  varies  greatly,  ranging 
from  investor  owned  utilities  to  state 
chartered  public  corporations  and  special 
districts,  quasi-govemmental  units  and 
independent  non-political  boards,  munici¬ 
pally  owned  systems,  developers  and 
homeowner  associations  who  provide  water 
to  their  clientele,  and  Fedei^ly  provided 
suiq[)lies.  Most  can  be  characterized  as 
eifter  community  systems  which  serve 
primarily  residential  areas,  or  as  non¬ 
community  systems  serving  other  users. 
Public  systems,  which  make  up  slighdy  less 
than  half  of  all  systems  nation-wide,  are 
predominantly  owned  by  local  municipal 
governments.  However,  a  number  of  public 
systems  are  owned  by  the  Federal 
government.’’ 

The  Federal  role  is  focused  on  four  levels 
of  involvement:  leadership  in  the  planning, 
construction,  ownership,  and  operation  of 
major  multi-purpose  water  development 
projects  for  which  water  supply  is  a 
purpose;  providing  financial  assistance  when 
there  is  a  proven  need;  regulatory  functions; 
and,  providing  information  and  technical 
assistance. 

The  Federal  role  in  major  water 
development  projects  is  administered 
through  the  programs  of  the  U.S.  Army 
Corps  of  Engineers,  and  in  the  western 
seventeen  states,  the  U.S.  Department  of 
Interior,  Bureau  of  Reclamation.  Such 
project  are  limited  to  providing  municipal 
water  supply  storage  in  multi-purpose  water 
projects  for  which  users  are  required  to 
repay  part  of  the  csq)ital  investment  and 


operating  ants  to  die  Federal  government. 
No  single  purpose  water  supply  i»ojects  are 
authorized  under  this  authority.  Tlw  Corps 
of  Engineers  supplies  water  from  multi¬ 
purpose  reservoirs  under  its  managemoit  to 
public  water  systems.  Currently,  approxi¬ 
mately  toi  million  acre-feet  out  of  a  t<^  of 
ovm*  2(X)  million  acre-fe^  of  active  Corps 
reservoir  storage  is  allocated  to  water 
suRily.’* 

The  Corps,  the  U.S.  Environmental 
Protection  Agency,  and  the  U.S.  Dqpartmoit 
of  the  Interior  (Bureau  of  Reclamatitm,  and 
U.S.  Geological  Survey)  also  provide 
research  and  devdopment,  information 
management  and  technical  assistance  to 
states  and  local  interests.  The  EPA  also 
establishes  wato'  standards  and  regulates 
water  quality  under  the  Safe  Drinking 
Water  Act. 

Wastewater  Managanent 

In  1972  Congress  enacted  a  strong 
Federal  program  to  address  the  severe 
pollution  in  the  Nation’s  waterways.  The 
program  included:  setting  ambient  water 
quality  standards,  issuing  discharge  permits 
to  municipal  and  industrial  dischargers  in 
accordance  with  these  standards,  developing 
regional  and  statewide  plans  for  managing 
water  quality,  and  providing  Federal  grants 
to  finance  the  construction  of  local 
wastewater  facilities.  More  recently,  the 
responsibility  for  operating  the  pollution 
control  program  has  been  shifted  to  the 
states,  with  Federal  oversight.  Federal 
grants  for  financing  the  construction  of  local 
wastewater  treatmrat  plants  have  been 
replaced  by  loans  from  state  revolving  funds 
capitalized  by  the  Fed^  government.  The 
F^eral  capitalization  grant  program  is  only 
authorized  through  1994,  after  which  State 
Revolving  Funds  are  expected  to  be  self- 
sustaining. 
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The  current  Federal  role  continues  to  be 
administered  through  the  U.S.  Environ¬ 
mental  Protection  Agency,  and  includes 
reviewing  plans  and  priorities,  providing 
design  and  environmoital  standards,  partial 
d^talization  of  state  revolving  fund  loans 
for  wastewater  treat-ment  facilities  and 
management  techniques,  performing 
research  and  developmoit  activities, 
providing  technical  assistance,  and 
establishing  water  quality  standards  and 
r^ulating  management  p^ormance. 


Waste  Managonent 

The  primary  responsibilities  for  providing 
waste  management  facilities  and  systems 
have  historically  resided  with  local 
governments,  with  the  Federal  role  evolving 
from  environmental  legislation  governing  the 
regulation  of  the  disposal  of  solid  and 
hazardous  wastes. 

More  recently,  the  Departments  of 
Defense  and  Energy  are  playing  increasingly 
important  roles  in  the  remediation  of 
ha^dous,  toxic  and  radiological  waste  sites 
associated  with  defense  or  research  activi¬ 
ties.  Other  then  these  Federal  installations, 
virtually  all  hazardous  waste  disposal 
facilities  are  owned  and  operated  by  the 
private  sector.  The  key  F^eral 
responsibilities  are  summarized  below; 

Solid  Waste  Management 

Solid  waste  management  can  generally  be 
disaggregated  into  the  following  general 
categories:  the  collection,  transportation, 
and  disposal  of  municipal  solid  waste.  The 
primary  government  responsibilities  for 
these  services  varies  widely  across  the 
country,  but  the  dominant  role  over- 
especi^y  in  the  collection  and  trans¬ 
portation  categories.  The  limited  Federal 
role  is  one  of  regulation  over  the  environ¬ 
mental  effects  of  the  disposal  of  hazardous 


and  solid  waste.  The  principal  means  of 
waste  di^x>sal  curraitly  avai^le  to  local 
officials  are:  sanitary  k^fiUs,  incineration 
(incliKling  r^ource  recovery  or  wa^  to 
energy  facilities),  and  recycling.*’ 

The  currrat  Federal  role  originates  from 
l^slation  governing  the  disposal  of 
hazardous  and  municipal  waste.  Thrmigh 
the  U.S.  Environmoital  Protection  Agoicy, 
the  Federal  responsibilities  include 
establishing  environmoital  performance  and 
design  standards  for  disposal,  such  as  for  air 
and  water  quality,  gas  migration,  sanitaticm, 
cover  soil,  and  for  landfill  siting  and 
operation.  EPA  also  r^ulates  disposal  and 
recovmy  performance,  performs  research 
and  development  activities,  and  provides 
technical  assistance  to  states  and  local 
govemmoits. 

Hazardous  Waste  Management 

The  overwhelming  majority  of  hazardous 
waste  treatmoot,  storage,  and  disposal 
facilities  are  privately  owned  and  q)erated, 
and  taxes  on  industry  Enance  the  majority  of 
the  cleanup  costs  for  abandoned  and  uncon¬ 
trolled  waste  disposal  sites  eligible  for 
Federally  administered  cleanup.  However, 
the  Federal  government  still  plays  a  major 
role  in  hazardous  waste  management  through 
its  regulation  of  hazardous  waste  manage¬ 
ment  activities,  and  hazardous  waste  site 
remediation.^ 

Under  present  Federal  law,  hazardous 
wastes  are  required  to  be  managed  under  the 
provisions  of  one  of  two  statues.  The 
Federal  Resource  Conservation  and  Control 
Act  (RCRA)  deals  with  the  production  of 
hazardous  wastes  and  Comprehensive 
Environmental  Response,  Compensation, 
and  Liability  Act  (CERCLA)  deals  with 
hazardous  wastes  that  are  already  in 
existrace  and  have  been  di^sed  of  in  ways 
that  pose  a  threat  to  human  health  or  the 
environment. 
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Through  the  U.S.  Environmoital 
Protectioii  Agency,  the  Fed^  req)onsi- 
bilities  include  the  identificatim  of  wastes  to 
be  Isolated,  setting  envimiinental  and 
design  standards  for  hazardous  materials  and 
waste  managemoit  facilities,  ululating 
performance  and  enforcing  standards;  and 
q)ecifically  for  the  Superfund  program: 
planning  and  evaluating  hazardous  sites, 
identifying  sites,  providing  capital  financing 
(on  a  cost  shared  basis)  for  cleanup, 
implementing  cleanup,  and  coordinating 
emergency  respmise  to  hazardous  spills  and 
releases. 

Over  5,000  Federal  facilities  have  been 
identified  as  potoitial  hazardous  waste  sites. 
These  facilities  include  research  labora¬ 
tories,  maintenance  facilities,  and  former 
oil,  gas  and  mining  operations.  The 
Departmoit  of  Defense  has  the  highest 
number  of  hazardous  waste  sites  (over 


3,S(X)),  while  the  remaining  sites  are  from 
civilian  agencies,  including  the  Departments 
of  Interior  (Forest  Service),  Tran^rtsUion 
(Coast  Gumd,  Federal  Aviation  Adminis¬ 
tration,)  Energy,  and  the  Naticmal 
Aermiautics  and  Space  Administration. 
While  Federal  agoicies  are  currently  liable 
for  cleanup  of  hazardous  waste  sites,  less 
than  one  hundred  are  currratly  on  the 
National  Priority  List  (NPL). 

The  U.S.  Dq)artments  of  Defuse  and 
Energy  play  lead  roles  in  the  identificatimi, 
pUuining,  cs^ital  financing  and  implementing 
remediation  activities  at  Dqxutmoit  of  the 
Defnise  installations,  the  national  weaqxnis 
complex,  and  the  national  laboratories,  in 
accordance  with  EPA  standards.  Radio¬ 
active  contamination  at  such  Federal  sites 
are  not  included  in  the  NPL,  although  they 
pose  significant  problems. 


THE  t^DERAL  ROLE  B-11 


ENDNOTES 


1.  Pisarsld,  Alan  E.,  for  the  National  Council  on  Public  Works  Improvement,  The  Nation’s 
Public  Works:  Report  on  Highways.  Streets.  Roads  and  Bridges.  Washington  DC,  May  1987. 


2.  Apogee  Research,  Inc. ,  for  the  National  Council  on  Public  Works  Improvement,  The  Natimi’s 
Public  Works:  Report  on  Airports  and  Airways.  Washington  DC,  May  1987. 


3.  McDowell,  Bn^ce  D.,  and  Bell,  Michael  E., 

ImplementatiiMi  Techniques,  a  background  paper  submitted  to  the  U.S.  Corps  of  Engineers  for 
the  Federal  Infrastructure  Strategy,  Washington  DC,  April  1991. 


4.  Ibid. 

5.  Pisarsld,  Alan  E.,  for  the  National  Council  on  Public  Works  Improvement,  The  Nation’s 
Public  Works:  Report  on  Highways.  Streets.  Road  and  Bridges.  Washington  DC,  May  1987. 


6.  Apogee  Research,  Inc. ,  for  the  National  Council  on  Public  Works  Improvement,  The  Nation’s 
Public  Works:  Report  on  Airports  and  Airways.  Washington  DC,  May  1987. 

7.  Conference  Report  102-404,  accompanying  the  Intermodal  Surface  Transportation  Efficiency 
Act  of  1991. 


8.  Congressional  Budget  Office  (CBO), 
Washington  DC,  April  1983. 


HU  jfVi  Ui  Wtij  iKi  [« H  r \»  iH  iM 


9.  Revis,  Joseph  S.,  and  Tamoff,  Curtis,  for  the  National  Council  on  Public  Works 
Improvement,  The  Nation’s  Public  Works:  Report  on  Intermodal  Transportation.  Washington 
DC,  May  1987. 


10.  Tran^rtation  Research  Board,  The  National  Conference  on  Intermodal  Surface 
Transportation  Efficiency  Act  and  Intermodal  Planning  Issues:  The  Concept,  The  Practice,  The 
Vision,  Irvine  CA,  December  1992. 

11.  Conference  Report  102-404,  accompanying  the  Intermodal  Surface  Transportation  Act  of 
1991. 


12.  This  section  draws  on  mat^ial  in  Conference  Report  102-404,  CQ  Government  & 
Commerce  article  by  Mills,  Mike,  Transportation:  Highway  and  Transit  Overhaul  is  Cleared  for 
President.  30  November  1991,  and  McDowell,  Bruce  D.,  ACIR,  Reinventing  Surface 


January  1992. 

13.  Schilling,  Kyle  E.,  Copeland,  Claudia,  Dixon,  Josqph,  Smyth,  James,  Vincent,  Mary,  and 
Peterson,  Jan,  for  the  National  Council  on  Public  Works  Improvement.The  Nation’s  Public 
Works:  Report  on  Water  Resources.  Washington  DC,  May  1987. 

14.  U.S.  Army  Corps  of  Engineers,  Institute  for  Water  Resources,  The  Inland  Waterway 
Review.  IWR  Report  92-R-7,  Fort  Belvoir  VA,  October  1992. 


B-12  THE  FEDERAL  ROLE 


15.  National  Council  on  Public  Works  Improvement,  The  Nation’s  Public  Works.  Report  on 
Water  Resources.  Washington  DC,  1987. 


16.  Schilling,  Kyle,  E.,  Copeland,  Claudia,  Dixrni,  Joseph,  Smyth,  James,  Vincent,  Mary,  and 
Peterson,  Jan,  for  the  National  Council  on  Public  Works  Improvement,  The  Nation’s  Public 
Works:  Report  on  Water  Resources.  Washington  DC,  May  1987. 


17.  Wade  Miller  Associates,  Inc.,  for  the  Natitmal  Council  on  Public  Works  Improvement,  lbs 
Nation’s  Public  Works:  Report  on  Water  Supply.  Washington  DC,  May  1987. 

18.  U.S.  Army  Corps  of  Engineers,  FY90  Annual  Report  of  the  Secretary  of  the  Army  on  CivU 
Works  Activities.  WashingUm  DC,  1991. 

19.  R.W.  Beck  and  Associates,  for  the  Natimial  Council  on  Public  Works  Improvement,  lbs 
Nation’s  Public  Works:  Report  on  Solid  Waste.  Washington  DC,  May  1987. 


20.  Apogee  Research,  Inc.,  for  the  National  Council  on  Public  Works  Improvemoit,  Ibfi 
Nation’s  Public  Works:  Report  nn  Ha7ardous  Waste  Management.  Washington  DC,  May  1987. 


THE  FEDERAL  ROLE  B-13 


Appendix  C 


Interpreting  Trends  in  Federal 
Infrastructure  Investment 


APPENDK  C 


INTERPRETING  TRENDS  IN  FEDERAL 
INFEASTRUCTURE  INVESTMENT 


by 


CAMERON  GORDON* 
Economic  Study  Manager 
Federal  Infrastructure  Strata  Program 
U.S.  Army  Corps  of  Engines 
Institute  for  Wat^  Resources 

April  1993 


"The  autbor  pievioudy  hdd  pontioos  as  an  economist  widi  the  U.S.  Qmgiess 
Joint  Committee  on  Taxation  and  the  New  Yoik  City  I>q>'  ^t  of 
Envifonmental  Protection,  Bureau  of  Watmr  Sttyply,  and  is  currentt^  on  detaU 
to  die  U.S.  Army  Corps  of  Engineers  Institute  fw  Water  Resources. 


TABLE  OF  CXN<1TENTS 

SUBJECT  Fife 

Introduction . C-1 

Public  Works  Spoiding  -  Nominal  Dollars . C-l 

Inflation,  Population,  Wealth,  and  Productivity  Effects  . C-1 

Spendii^  as  a  Percent  of  GNP  or  GDP  . C'2 

Inflation  Adjustments  . C-2 

Per-Csqnta  Adju^moits . C-4 

Other  Adjustmoits . C-4 

Making  Sense  of  the  Numbers  . C-8 

Next  Steps  . C-10 

LIST  OF  TABLES 

TABLE  Page 

C-1  U.S.  Population,  Nominal  and  Real  GDP  and  GNP . C-3 

C-2  Federal,  State  and  Local  Spending  on  Public  Works . C-S 

C-3  Selected  Price  Indices  . C-6 

C-4  Federal,  State  and  Local  Spoiding  on  Public  Works  Per  Cs^ita  and  as  a 

Percent  of  GDP  and  GNP . C-7 

C-S  Federal,  State  and  Local  Spoiding  on  Public  Works,  Capital  Versus 

Nono^tal  Spending . C-9 


INTBItFREUNC  INVBSmBNT  TRENDS  C-i 


LIST  OF  FIGURES 


EKH2BE  Fi«e 

CA  Public  Works  Spending  as  a  Pefcent  of  GDP  and  GNP(1960>1989) . C<11 

C-2  PubUc  Works  Spending  (1960-1989, 1987  $’s) . C-12 

C-3  PubUc  Works  Per  Capita  Spending  (1960-1989)  . C-13 

C-4  PubUc  Works  Spending  as  a  Percent  of  GDP  and  GNP  (1980-1989) . C-14 

C-5  PubUc  Works  Spending  (1980-1989, 1987  $’s) . C-15 

C-6  PubUc  Works  Per  Cipta  Spending  (1980-1989)  . C-16 


C-U  INTERPRETING  INVESTMENT  TRENDS 


INTERPRETING  TRENDS  IN  FEDERAL  INFRASTRUCTURE  INVESTMENT 


Introduction 

The  current  literature  on  public 
capital’s  impact  on  productivity  reflects 
controversy  over  whether  the  Nation’s  level 
of  public  investment  in  infrastructure  has 
been  sufficioit.  Arguments  on  either  side  of 
the  dd>ate  are  usually  supported  by  past 
public  spending  statistics.  A  review  of  the 
literature  would  allow  one  to  conclude  that 
public  investment  in  America’s  infra¬ 
structure  is  currently  declining,  rising,  and 
staying  about  the  same,  depending  on  the 
time  period  analyzed  and  the  context  of  the 
statistics  used.  Remarkably,  it  is  possible  to 
make  all  reach  all  three  of  the  above 
conclusions  simultaneously  without  engaging 
in  a  contradiction.  American  public  works 
spending  is  rising,  falling  and  staying 
constant,  all  at  the  same  time,  depending  on 
the  context  of  the  numbers  consulted. 


Public  Works  Spending  -  Nominal 
Dollars 

The  place  to  begin  is  with  the  total 
amount  of  spending  on  infrastructure  by 
Federal,  State  and  local  governments.  One 
set  of  public  spending  statistics  which  are 
generally  accq)ted  has  been  produced  by  the 
Congressional  Budget  Office  (CBO)  in  their 
Trends  in  Public  Infrastructure  Outlays  and 

the  President’s  Proposals  for  Infrastructure 

Spending  in  1993.*  CBO  has  calculated  the 
total  amount  of  infrastructure  spending  by 
Federal,  State  and  local  governments  in  the 
categories  of  highways,  mass  transit,  rail, 
aviation,  water  transport  (excluding 
navigation  expenditures  by  the  Corps  of 
&igineers),  water  resources  (which  includes 
navigation  expenditures  by  the  Corps  of 
Engineers),  water  supply  and  sewage 
treatment. 


The  CBO’s  infrastructure  statistics 
exclude  a  number  of  important  cat^mies 
such  as  solid  and  hazardous  waste  treatment 
expenditures.  Nonetheless,  diey  are  a  good 
starting  point.  Measured  in  nominal  dollars, 
that  is,  in  dollars  which  are  not  adjusted  for 
inflation,  total  infrastructure  q)ending  by  all 
levels  of  government  rose  ^m  less  than 
$12  billion  in  1956  to  over  $138  billion  in 
1989  (Table  A-1,  in  the  CBO  Report). 

Were  this  number  the  only  meaning¬ 
ful  and  available  measure  of  infrastructure 
spending,  the  talk  about  an  infrastructure 
crisis  could  be  dismissed.  After  all, 
between  1956  and  1989,  total  govemmrat 
infrastructure  spending,  limited  to  the 
categories  mentioned  above,  rose  by  over 
1100%. 


Inflation,  Population,  Wealth,  and 
Productivity  Effects 

Of  course,  the  conclusions  based  on 
nominal  inftastnicture  spending  figures  can 
be  grossly  misleading.  The  America  of 
1956  is  a  much  different  place  than  the 
America  of  1989.  First,  inflation  effects 
have  been  significant  since  1956,  so  it  takes 
a  lot  more  dollars  to  buy  the  same  amount 
of  infrastructure  now  than  it  did  then. 
Second,  there  are  obviously  many  more 
people  residing  in  the  United  States  now,  so 
even  without  inflation  one  would  expect  that 
a  larger  total  amount  of  money  would  have 
to  be  spent  serving  a  larger  population  at  a 
given  level  of  service.  Third,  America  is  a 
lot  wealthier  now  than  in  1956;  that  is,  the 
total  amount  which  the  American  economy 
produces  has  grown  considerably  over  the 
course  of  35  years.  Therefore,  it  is 
reasonable  to  expect  it  to  be  necessary  to 
spend  a  greater  amount  on  public  worla  to 
maintain  this  higher  level  of  output. 
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1^)16  C-1  shcms  in  detail  the 
changes  in  the  American  economy  and 
population  since  1960.  The  American 
population  has  grown  from  roughly  180 
million  peofde  to  just  under  250  million  as 
of  1989,  an  increase  of  close  to  40  percent 
over  the  period. 

Both  nominal  Gross  Domestic 
Product  (GDP)  and  nominal  Gross  National 
Product  (GNP)  rose  over  tenfold.  (GDP 
and  GNP  are  both  measures  of  total  ou^t 
and  track  each  other  very  closely  as  the 
table  makes  clear.  Very  roughly  speaking 
U.S.  GDP  measures  all  economic  activity 
which  ends  up  within  American  borders, 
while  GNP  measures  all  economic  activity 
which  accrues  to  American  owiKrship  but 
does  not  necessarily  occur  within  American 
borders.  Thus  GDP  includes  things  GNP 
does  not,  such  as  dividmd  payments  paid  by 
companies  located  overseas  but  received  by 
shar^lders  in  the  U.S.,  and  excludes 
things  GNP  includes,  such  as  dividend 
payments  which  American  companies  make 
to  overseas  residents)  Whoi  adjusted  for 
inflation  GDP  and  GNP  have  grown  less 
dramatically,  but  still  significantly  at  around 
270  percent  betweoi  1960  and  1989. 

Spending  as  a  Percrat  of  GNP  or  GDP 

These  figures  form  the  basis  of  many 
of  the  adjustments  that  public  policy  analysts 
and  economists  make  to  total  public  works 
Spalding.  Mechanically,  these  adjustments 
are  made  using  simple  arithmetic.  Essen¬ 
tially,  the  total  qioiding  numbers  are 
divided  by  some  other  number  to  arrive  at 
an  average  spoiding  figure.  This  average 
figure  usually  behaves  quite  differently  from 
the  total  number  from  which  it  was  derived. 


One  such  adjustment  is  to  divide  total 
public  works  qpoiding  by  GDP  or  GNP,  to 
indicate  how  much  of  the  national  income  is 
being  spoit  on  infrastructure.  This  measure 
has  shown  a  relative  decline  in  public  works 
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expenditures.  Using  the  CBO  numbers, 
whoeas  in  1960  America  qient  over  3%  of 
its  GNP  OT  its  GDP  on  public  wmks,  in 
1989,  the  country  ^wnt  ^y  2.6%.  The 
decline,  while  not  constant,  has  been  steady 
over  the  last  30  years.  Figure  C-1  shows 
these  trends  gnqrfiically.  Table  C-4  shows 
die  numbers  bddnd  th^  traids. 

Inflation  Adjustments 

Other  adjustmoits  over  this  period  do 
not  show  the  same  growth  patterns.  The 
nominal  total  spending  numbers  have 
already  indicated  a  dramatic  growth  in  total 
public  works  expenditures,  but  when  these 
same  total  spending  numbers  are  divided  by 
an  ^ropriate  price  index,  the  growth  is 
much  less  sharp,  revealing  the  effects  of 
inflation  more  acutely.  Figure  C-2 
compares  total  spending,  expressed  in 
inflation-adjusted  spending  curves  are 
considerably  flatter  than  the  nominal 
spending  curve.  While  between  1960  and 
1989,  spending  grew  by  neariy  a  £u:tor  of 
10  (ova  a  factor  of  1 1  when  measured  since 
1956),  real  ^lending  only  doubled. 

Table  C-2  shows  the  nominal  and  real 
(that  is  inflation-adjusted)  spending  totals  for 
the  years  1960  to  1989.  Table  C-3  presoits 
the  three  different  GDP  price  deflators 
which  were  used  to  calculate  the  inflation- 
adjusted  expenditures.  Inflation  factors  such 
as  these  are  meant  to  measure  the  change  in 
price  for  diffoent  categories  of  spending. 
Thus  the  GDP  deflator  measures  inice 
changes  for  all  cat^ories  of  goods;  the  GDP 
fixed  investment  deflator  is  meant  to 
measure  price  changes  only  across  fixed 
assets;  and  the  GDP  nonresidential  fixed 
investment  deflator  is  meant  to  measure 
price  changes  only  for  those  fixed  assets 
outside  of  housing. 

These  may  seem  like  technical  points, 
particularly  since  the  gross  trends  seem  to 
be  relatively  unaffected  by  the  choice  of 


Table  C-1 

U.S.  Population.  Nominal  and  Real  GDP  AND  GNP 


Year 

PiHpalatkMi 

(ttiousands) 

Nominal 

Grom 

Domestic 

Firodiict 

(biOioiMor 

dollars) 

Real  Grom 
Domestic 
Product 
(billions  of 
1987  dollars) 

Nomfaml 

Ghrom 

National 

Flrodnct 

(bOttonsof 

dollars) 

Real  Grom 
National 
nroduct 
(bimoMor 

1987  dollars) 

1960 

180,671 

513.4 

1,807.7 

516.6 

1,819.0 

1961 

183,691 

531.4 

1,884.4 

535.4 

1,898.6 

1962 

186,538 

571.6 

1,998.6 

575.8 

2,013.3 

1963 

189,242 

603.1 

2,086.9 

607.7 

2,102.8 

1964 

191,889 

648.0 

2,219.2 

653.0 

2,236.3 

196S 

194,303 

702.7 

2,374.0 

708.1 

2,392.2 

1966 

196,560 

769.8 

2,523.9 

774.9 

2,540.7 

1967 

198,712 

814.3 

2,585.1 

819.8 

2,602.5 

1968 

200,706 

889.3 

2,703.0 

895.5 

2,721.9 

1969 

202,677 

959.5 

2,765.1 

965.6 

2,782.7 

1970 

205,052 

1,010.7 

2,769.0 

1,017.1 

2,786.6 

1971 

207,661 

1,097.2 

2,872.3 

1,104.9 

2,892.4 

1972 

209,896 

1,207.0 

2,980.2 

1,215.7 

3,001.7 

1973 

211,909 

1,349.6 

3,213.3 

1,362.3 

3,243.6 

1974 

213,854 

1,458.6 

3,143.5 

1,474.3 

3,177.4 

1975 

215,973 

1,585.9 

2,975.4 

1,599.1 

3,000.2 

1976 

218,035 

1,768.4 

3,107.9 

1,785.5 

3,138.0 

1977 

220,239 

1,974.1 

3,220.4 

1,994.6 

3,253.8 

1978 

222,585 

2,232.7 

3,357.4 

2,254.5 

3,390.2 

1979 

225,055 

2,488.6 

3,423.1 

2,520.8 

3,467.4 

1980 

227,722 

2,708.0 

3,351.5 

2,742.1 

3,393.7 

1981 

229,958 

3,030.6 

3,363.6 

3,063.8 

3,400.4 

1982 

232,192 

3,149.6 

3,304.9 

3,179.8 

3,336.6 

1983 

234,321 

3,405.0 

3,580.4 

3,434.4 

3,611.4 

1984 

236,370 

3,777.2 

3,951.0 

3,801.5 

3,976.5 

1985 

238,492 

4,038.7 

4,180.8 

4,053.6 

4,196.3 

1986 

240,680 

4,268.6 

4,338.0 

4,277.7 

4,347.3 

1987 

242,836 

4,539.9 

4,539.9 

4,544.5 

4,544.5 

1988 

245,057 

4,766.9 

4,774.5 

1989 

247,343 

4,984.8 

5,248.2 

4,988.8 

SOURCE:  U.S.  Statistical  Abstract,  Economic  Rqxvt  of  the  President/NOTE:  Calculations  of 
Real  GDP  and  Real  GNP  wore  performed  by  author  using  GDP  deflators.  Hence  above  real 
GNP  and  GDP  figures  are  simiku*  to  but  diffi^t  from  those  rqwrted  in  the  Economic  Rqxvt. 
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jHice  deflalor  when  one  examines  Figure 
C-2.  But  the  more  ddailed  the  analysis,  the 
mme  important  the  chmce  of  the  inflation 
index  can  become.  For  example,  note  how 
the  three  inflation-adjusted  curves  diverge 
between  1975  and  1985.  When  using  the 
rate  of  change  in  all  prices,  that  is,  the  GDP 
deflator,  real  spending  iq)pears  to  be  higher, 
and  growing  foster,  than  when  one  uses  one 
of  the  GDP  fixed  asset  deflators. 

This  is  because  fixed  asset  prices  were 
rising  more  quickly  during  the  late  1970’s 
and  early  19^’s  than  overall  prices  were. 
Using  that  overall  inflation  rate  exaggerates 
the  amount  that  a  dollar  could  buy  when  it 
was  to  be  used  only  for  fixed  assets.  Thus, 
real  infrastructure  spoiding  rose  between  18 
percent  and  25  percent  between  1975  and 
1985,  depending  <m  which  of  the  three 
deflators  here  are  used.  Of  course,  q)ecific 
csqiital  assets,  such  as  highways,  may  have 
a  very  different  inflation  rate  than  other 
capital  assets,  such  as  sewage  treatment 
plants.  That  is  why  CBO  and  others  use 
even  more  specific  inflation  foctors,  and 
why  the  deflators  used  here  are  only  crude 
sqpproximations  of  the  effects  of  inflation  on 
inffastructure  ^Mmding. 

Per^apita  Adjustments 

A  less  often  used  measure  is  per- 
csqnta  infrastructure  spending.  In  this  case, 
to^  public  works  spending  is  divided  by  the 
total  population  to  arrive  at  the  public  works 
dollars  per  person.  Once  again,  the  trends 
change,  as  Figure  C-3  indicates.  Thus,  if 
one  divides  total  nominal  spending  by 
population,  the  trend  rises  sharply  from  $88 
per  person  to  $558  per  person.  However, 
real  per  capita  ^rending  rises  much  less 
sharply  from  $338  to  $514  a  person.  Table 
C-4  shows  both  the  trends  in  GNP  and 
GDP-adjusted  aiKl  per-csqrita  infrastructure 
^rending. 


Other  Adjustmmits 

Thoe  are  yet  other  measures  which 
one  could  choose  to  divide  total  spoiding 
by.  For  example,  one  could  divide  total 
nominal  public  worics  spoiding  by  total 
government  qimiding  to  indicate  how  much 
of  the  t(^  budget  is  bdng  devmed  to 
infrastructure.  Or  one  could  divide  total 
nominal  public  works  trending  by  total 
nominal  private  and  public  csqatal 
investment,  to  see  how  much  of  total 
investment  is  accounted  for  by  public 
investmo^t. 

These  numbers,  particularly  the 
numbers  relating  to  the  share  of  total 
government  spending  devoted  to  public 
works,  reveal  yet  other  trends.  For 
example,  CBO  calculations  show  that,  when 
considering  Federal  expenditures  alone, 
infrastructure  investment  as  a  share  of  the 
total  budget  rose  from  2%  in  1956  to  5.5% 
in  1965,  steadily  falling  since  then  back 
down  to  2.5%  in  1990  (CBO;  How  Federal 
Spending  for  Infrastructure  and  Other  Public 
Investments  Affects  the  Economy.  July 
1991,  Table  1,  Page  14).^  The  analysis 
becomes  even  more  varied  as  one  considers 
the  data  in  more  detail.  Figures  C-4 
through  C-6  gr!q)h  the  public  works 
spending  as  a  percentage  of  GDP  and  GNP, 
nominal  and  r^  total  public  works  spending 
by  all  levels  of  government,  and  per  csqnta 
public  works  spending  for  the  same  cate¬ 
gories  as  for  Figures  C-1  through  C-3, 
except  here  the  graphs  present  data 
between  1980  and  1989,  rather  than  1960 
through  1989. 

Whereas  Figure  C-1  showed  a 
decline  in  spending  when  measured  as  a  pro¬ 
portion  of  GNP  and  GDP,  Figure  C-4  is 
largely  trendless  as  a  ruler  laid  across  the 
graph  will  show.  Trendless  also,  by 
and  large,  is  the  real  per  capita  expen¬ 
diture  shown  in  Figure  C-6.  And  while  real 
total  spending  is  up  in  the  1980’s,  the  gr!q>h 
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Table  C-2 

Federal.  State  and  Local  Spending  on  Public  Works 


Year 

Nominal 

PUblk 

Works 
Spending 
(millions  of 
$) 

Real  Public 

Works 

Spending 

(millions  of 

1987$) 

using  GDP 

Deflator 

Real  Public 

Works  Spending 
(millions  of  1987 
$)  using  GDP 
Fixed  Investment 
Deflator 

Real  Public 

Works  Spending 
(millions  of  1987 
$)  using  GDP 
Nonresidential 

Fixed  Investment 
Deflator 

1960 

15,879 

61,073 

59,472 

55,712 

1961 

17,008 

64,669 

63,940 

60,312 

1962 

17,763 

66,280 

66,280 

62,108 

1963 

19,191 

70,555 

71,608 

66,405 

1964 

19,966 

72,079 

73,675 

68,377 

1965 

21,181 

74,581 

75,918 

71,557 

1966 

22,459 

76,391 

77,179 

73,636 

1967 

23,882 

78,818 

79,342 

75,816 

1968 

25,194 

79,476 

80,236 

76,578 

1969 

27,009 

81,108 

81,108 

77,836 

1970 

28,878 

82,274 

82,745 

79,118 

1971 

32,601 

88,111 

89,563 

85,343 

1972 

35,283 

90,936 

91,883 

87,119 

1973 

36,782 

89,061 

90,373 

87,576 

1974 

39,508 

87,991 

87,407 

85,147 

1975 

46,593 

94,701 

90,825 

87,417 

1976 

50,164 

95,916 

92,044 

88,162 

1977 

54,036 

96,665 

91,742 

88,150 

1978 

58,531 

97,066 

90,465 

88,017 

1979 

67,785 

103,489 

95,204 

93,239 

1980 

77,764 

108,457 

98,187 

96,243 

1981 

84,757 

107,423 

96,534 

94,070 

1982 

85,749 

102,326 

92,104 

89,978 

1983 

90,490 

103,773 

97,511 

95,152 

1984 

96,527 

106,074 

102,798 

100,970 

1985 

105,789 

112,065 

111,006 

109,512 

1986 

115,447 

119,140 

118,286 

117,324 

1987 

123,046 

123,046 

123,046 

123,046 

1988 

130,866 

125,954 

126,808 

127,302 

1989 

138,034 

127,338 

130,221 

131,211 

SOURCE:  Congressional  Budget  Office,  1992;  calculations  by  author. 
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GDPD^latinr 

(1987-100) 


1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 


D^tor 


GDP  Nonraskleiitial  Fixed 
Investment  Ddbtm’ 
(1987:^100) 


SOURCE:  Economic  Rqwit  of  the  President 
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Table  C-4 

Federal.  State  and  Local  Spendinf  on  PuMic  Works 

Per  Capita  and  As  a  PCKxnt  of  GDP  and  GNP 


Year 

Nomiiial  Total 
Spendiiii  Asa 
Pncent  of  GDP 

NomlDal  Total 
Spending  As  a 
Percort  GNP 

Nominal 

Total 

Spalding 

ITr  l*nSOII 

Real  Total 
Spalding  Per 
Poson 
(in  1987$) 

1960 

3.1 

3.1 

87.89 

338.03 

1961 

3.2 

3.2 

92.59 

352.05 

1962 

3.1 

3.1 

95.22 

355.32 

1%3 

3.2 

3.2 

101.41 

372.83 

1964 

3.1 

3.1 

104.05 

375.63 

1965 

3.0 

3.0 

109.01 

383.84 

1966 

2.9 

2.9 

114.26 

388.64 

1967 

2.9 

2.9 

120.18 

396.65 

1968 

2.8 

2.8 

125.53 

395.98 

1969 

2.8 

2.8 

133.26 

400.18 

1970 

2.9 

2.8 

140.83 

401.23 

1971 

3.0 

3.0 

156.99 

424.30 

1972 

2.9 

2.9 

168.10 

433.24 

1973 

2.7 

2.7 

173.57 

420.28 

1974 

2.7 

2.7 

184.74 

411.45 

1975 

2.9 

2.9 

215.74 

438.49 

1976 

2.8 

2.8 

230.07 

439.91 

1977 

2.7 

2.7 

245.35 

438.91 

1978 

2.6 

2.6 

262.96 

436.09 

1979 

2.7 

2.7 

301.19 

459.84 

1980 

2.9 

2.8 

341.49 

476.27 

1981 

2.8 

2.8 

368.58 

467.14 

1982 

2.7 

2.7 

369.30 

440.69 

1983 

2.7 

2.6 

386.18 

442.87 

1984 

2.6 

2.5 

408.37 

448.76 

1985 

2.6 

2.6 

443.57 

469.89 

1986 

2.7 

2.7 

479.67 

495.02 

1987 

2.7 

2.7 

506.70 

506.70 

1988 

2.7 

2.7 

534.02 

513.98 

1989 

2.6 

2.6 

558.07 

514.82 

SOURCE:  Author  calculations 
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shows  a  distinct  flattming  by  the  end  of 
the  decade  whoi  figures  are  adjusted  for 
inflation  using  the  GDP  deflator  for 
nonresi<tential  fixed  investment.  These 
gn^s  would  seem  to  indicate  a  clear 
lethargy  in  public  investment  during 
the  1980’s. 

But  total  dollars  qient  do  not  reveal 
where  those  dollars  are  spent.  These  figures 
will  reveal  a  much  more  varied  picture. 
Table  C-S  shows  how  the  composition  of 
total  spoiding  is  q>lit  between  cs^ital  and 
noncapital  spending  on  infrastructure.  Thus 
more  and  more  of  total  government  spmding 
since  1960  has  gone  for  noncapital  expenses 
such  as  maintenance,  than  on  the  purchase 
or  major  rehabilitation  of  cs^ital  assets. 

Further  disaggregation  would  show 
different  growth  rates  for  the  various 
infrastructure  categories  and  across 
geographic  areas.  For  example,  spading 
on  highways  has  declined  somewhat  from 
previous  highs,  but  has  largely  flattened  out, 
while  water  resources  spending  has  shown  a 
marked  decline  in  the  1970’s  and  1980’s 
(CBO,  May  1992). 


Making  Sense  of  the  Numbers 

The  question  arises  of  which 
assumptions  regarding  these  various 
adjustments  are  most  meaningful  for 
addressing  the  issues  surrounding  infra¬ 
structure  investment.  The  decision  will 
depend  both  on  the  specific  aspect  of  the 
problem  which  one  is  trying  to  analyze  and 
the  economic  theory  and  policy  perspective 
one  brings  to  the  analysis.  Thus  in  trying  to 
determine  the  fiscal  capacity  of  governments 
to  meet  new  infrastructure  ending  needs, 
data  showing  the  share  of  infrastructure 
spending  and  other  types  of  spending  in  the 
total  budget  would  be  a  good  place  to  start. 


As  far  as  d^ermining  wh^ho’ 
America  is  currently  underinvesting  in  infra¬ 
structure,  the  statistical  starting  place  is  less 
obvious,  and  its  inter[netati<m  is  less  clear. 
Nominal  dollars  are  clearly  the  least  useful 
numbers  because  they  include  effects  of 
inflation  and  are  not  scaled  to  account  for 
changes  in  the  wealth  of  the  country  or  the 
size  of  the  Nation’s  population.  But 
nominal  dollars  are  what  governments, 
particularly  State  and  local  governments, 
have  to  spend  in  a  fiscal  year  and  as  far  as 
determining  the  ability  of  governments  to 
meet  upcoming  infrastructure  cash  demands, 
they  should  not  be  summarily  discarded. 

Real  numbers  are  more  useful, 
though  great  care  must  be  talKn  in  adjusting 
them  for  inflation.  The  GDP  and  population 
adjusted  numbers  would  seem  to  have  yet 
more  utility  since  they  are  adjusted  to  t^ 
into  account  other  changes  in  society  which 
may  affect  the  need  for  more  or  less 
inf^tructure  spending.  But  even  within 
these  frameworks,  should  we  necessarily 
expect  that  public  works  expenditures  per 
person,  or  as  a  percentage  of  GDP,  must 
continue  to  increase  for  the  Nation’s 
economy  to  grow?  Should  the  United  States 
be  spendng  three  percent  of  its  total  budget 
on  infrastructure,  five  percent,  or  ten 
percent?  How  should  one  interpret  the 
various  sets  of  statistics  and  the  trends  they 
reveal?  Should  past  trends  be  followed  in 
the  future? 

Theory  and  more  detailed  evidence, 
as  well  as  some  expert  judgment  and  gut 
instinct  come  into  play  in  turning  aggregate 
numbers  into  policy  guidance.  For  exam¬ 
ple,  the  fact  that  infrastructure  spoiding  has 
fallen  as  a  percentage  of  GDP  since  1960 
indicates  that  mote  infrastructure  spending 
should  be  forthcoming  if  one  assumes  that 
public  works  are  equivalent  to  social  inves¬ 
tment  and  that  there  are  significant  returns 
to  be  had  on  additional  investment.  In 
this  case,  the  overall  drop  in  infrastructure 


C-8  INHERPRETING  INVESTMENT  TRENDS 


Table  C-5 

Federal.  State  and  Local  Socndine  on  Public  Works 
Capital  Versus  Noncapital  Spending 


Year 

Nominal  Total 
Spending  (in 
millions  of  $) 

Nominal  Total 
Capital 

Spmiding  (in 

millions 

of$) 

Nominal  Total 
Noncaptial 
Spending  (in 
millimis  of  $) 

Nominal  Cafdtal 
to  Total 

Spending  (in 
percmt) 

1960 

15,879 

9,464 

6,415 

59.6 

mSam 

17,008 

10,082 

6,926 

59.3 

■IS 

17,763 

10,753 

7,010 

60.5 

1963 

19,191 

11,535 

7,656 

60.1 

1964 

19,966 

12,093 

7,873 

60.6 

1965 

21,181 

12,728 

8,453 

60.1 

1966 

22,459 

13,363 

9,096 

59.5 

1967 

23,882 

14,148 

9,734 

59.2 

1968 

25,194 

14,662 

10,532 

58.2 

1969 

27,009 

15,563 

11,446 

57.6 

1970 

28,878 

16,078 

12,800 

55.7 

1971 

32,601 

18,099 

14,502 

55.5 

1972 

35,283 

19,568 

15,715 

55.5 

1973 

36,782 

19,705 

17,077 

53.6 

1974 

39,508 

20,812 

18,696 

52.7 

1975 

46,593 

24,315 

22,278 

52.2 

1976 

50,164 

25,545 

24,619 

50.9 

1977 

54,036 

25,649 

28,387 

47.5 

1978 

58,531 

26,910 

31,621 

46.0 

1979 

67,785 

32,619 

35,166 

48.1 

1980 

77,764 

38,088 

39,676 

49.0 

1981 

84,757 

38,429 

46,328 

45.3 

1982 

85,749 

37,481 

48,268 

43.7 

1983 

90,490 

38,683 

51,807 

42.7 

1984 

96,527 

41,152 

55,375 

42.6 

1985 

105,789 

46,429 

59,360 

43.9 

1986 

115,447 

52,115 

63,332 

45.1 

1987 

123,046 

55,709 

67,337 

45.3 

1988 

130,866 

59,700 

71,166 

45.6 

1989 

138,034 

62,015 

76,019 

44.9 

SOURCE:  Congressional  Budget  Office,  1992 
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^)aiding  as  a  percentage  of  income  indicates 
that  the  coun^  is  living  of  off  its  savings, 
and  foregoing  cost-effective  oiqx>rtunities  to 
increase  those  savings. 

On  the  other  hand,  the  same  facts 
can  be  used  to  indicate  overinvestment  if 
one  believes  that  public  works  spending  has 
a  considm:able  consumption  element  to  it 
(gold-plated  bridges  would  be  an  extreme 
example)  and  that  most  of  the  infrastructure 
America  needs  has  already  been  built. 
Looked  at  this  way,  real  GDP  has  almost 
tripled  since  1960  and  yet  our  relative 
spending  on  infrastructure  has  fallen  only 
slightly.  Infrastructure  might  be  more  like 
food  rather  than  savings  in  this  analysis: 
public  works,  like  food,  is  a  necessity,  but 
as  income  grows  one  would  generally  expect 
the  percentage  of  income  spent  on  food  to 
decline.  An  increasingly  rich  person  who 
spends  even  the  same  percentage  of  his 
income  on  food  might  be  engaging  in 
gluttony  or  waste. 

There  are  yet  other  complications  to 
this  already  complex  story.  Most  of  the 
data  being  analyzed  do  not  take  quality 
changes  into  account.  To  the  extent  that 
infrastructure  is  becoming  higher-quality,  it 
may  be  necessary  to  spend  less  on  it  since  it 
is  more  efficient.  On  the  other  hand,  more 
sophisticated  technologies,  while  higher 
p^orming,  may  also  be  more  expensive,  at 
least  when  initial  outlays  are  being  made. 
Thus  quality  improvement  may  significantly 
impact  on  how  much  should  be  spent  on 
infrastructure. 


All  of  which  is  to  say  that  the 
infrastructure  situation  must  be  carefully 
analyzed  before  firm  policy  prcmouncemoits 
are  made.  Evoi  then,  there  will  always  be 
considerable  uncertainty  which  only 
experimee  may  illuminate.  From  this 
discussion,  however,  it  should  not  be 
concluded  that  aggregate  numbers  are 
useless;  they  are  the  forest  which  the  trees 
make  up.  But  forests  are  easy  to  get  lost  in 
if  one  does  not  mark  a  trail. 


Next  Steps 

To  begin  to  achieve  further 
understanding  of  the  significance  of  Federal 
infrastructure  investment  tr^ds,  and  to  draw 
some  additional  conclusions  about  the 
directions  these  trends  should  take  in  the 
future,  the  Corps  of  Engineers  is 
undertaking  a  study  of  planned  Federal 
expenditures  in  the  public  works  categories 
outlined  in  Fragile  Foundations.  Detailed 
and  disaggregated  data  for  different  types  of 
infrastructure  expenditures,  both  historical 
and  projected  into  the  future,  are  being 
collected.  An  overarching  analytical 
framework  is  also  being  designed  to 
organize  and  characterize  the  data  and  better 
understand  the  reasons  the  trends  which  may 
be  found  are  occurring  and  what  these 
trends  might  mean  for  national  productivity 
and  growth.  Finally,  to  try  and  account  for 
the  effects  that  different  modelling  and 
analytic  methods  might  have  on  predicting 
the  output  and  productivity  effects  of  public 
capital,  a  controlled  comparison  between 
two  methods  will  be  run  on  similar  data. 
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Ing  using  GDP  deflator  +  Real  spendng  using  GDP  fbdsd 


0  Nominal  spending  to  GDP  in  percent  □  Nominal  spending  to  GNP  in  percent 


Figure  C-5 


0  Psr  capita  nomilial  spending  □  Par  capita  real  spendng 
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EXECUTIVE  SUMMARY 


America’s  infrastmcture  undergirds 
a  high  standard  of  living  and  a  vast,  rs^dly 
changing  economy.  Tliis  infrastructure 
consists  of  public  fiunlities  with  high  fixed 
costs  and  Icmg  ec(MM>mic  lives,  that  are 
important  not  (mly  to  the  nation’s  economy, 
but  also  to  national  defense,  public  health 
and  safety,  and  the  smooth  fiinctitMiing  of 
the  communities  we  live  in.  Public  works 
facilities— broadly  speaking— include  trans¬ 
portation,  ravironmental,  communications, 
and  energy  systems. 

This  pt^r  discusses  the  value  of  a 
well-funded  infrastructure  to  the  economic 
health  of  the  United  States,  describes  the 
relationship  between  productivity  in  the 
public  and  private  sectors,  and  highlights  the 
importance  of  suitable  quantitative  measures 
to  infrastructure  decision  making. 


Key  Forces  Driving 
Infrastructure  Demand 

Many  of  the  forces  that  will  likely 
increase  demand  for  public  works  in  the 
future  are:  (1)  growth  in  the  population  and 
employment  opportunities,  (2)  the 
competition  of  international  markets,  and 
(3)  rising  standards  for  environmental 
protection. 

Nineteen  million  new  jobs  are 
expected  to  be  created  in  the  United  States 
by  2000,  and  demographers  predict  many 
immigrants  will  be  lured  to  this  country  to 
fill  those  jobs.  This  growth  will  put 
pressure  on  the  existing  infrastructure, 
requiring  a  projected  growth  in  public  works 
expenditures  of  approximately  one-third 
more  in  the  1990s  than  in  the  1980s. 
Similarly,  the  competitiveness  of  inter¬ 
national  markets  necessitates  new  investment 
in  infrastructure.  If  the  United  States  is  to 
maintain  its  place  as  a  leader  in  the  global 


economy,  we  will  need  to  iq)grade  and 
maintain  those  sectms  of  our  infrastrxicture 
that  move  goods  to  and  from  matk^.  The 
public  is  now  more  oivironmentally  con¬ 
scious,  as  evidenced  by  prefnence  for 
cleaner  water,  safer  waste  treatment 
methods,  and  more  recycling  of  resources. 
Satisfying  these  policy  preferences  will 
require  a  substantial  commitment  both  from 
government  and  the  private  sector  to  bring 
on  line  or  retrofit  the  necessary 
infrastructure  facilities. 

The  federal  govemmoit  will  continue 
to  play  a  significant  role  in  these  areas  of 
public  works  given  its  constitutional 
responsibilities  in  commerce  and  established 
role  in  ravironmental  protection. 


Economic  Views  of  Infrastructure 

Although  public  works  spending  has 
a  positive  effect  on  the  economy,  the  level 
of  public  works  investment  necessary  to 
support  a  sustained  and  expanded  economy 
has  been  the  subject  of  controversy. 

In  1988,  the  National  Council  on 
Public  Works  Improvemrat,  examined  a 
broad-scale  needs  and  aggregate  investment 
trends,  and  recommended  to  Congress  and 
the  President  that  the  nation  increase  its 
infrastructure  investment  by  up  to  100 
percent  to  match  demand  and  reverse  the 
trend  of  declining  investment.  The 
Congressional  Budget  Office  criticized  the 
Council’s  recommendation,  suggesting 
instead  greater  attention  to  detail  analysis  of 
the  benefits,  costs,  and  economic  returns  of 
specific  types  of  investments  and  individual 
projects.  The  dd>ate  over  which  is  more 
suitable,  micro-  or  macro-analysis,  is 
important  because  additional  spending 
requests  will  require  rigorous  analytical 
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siqipOTt  if  diey  are  to  elicit  a  consensus, 
types  of  analysis  are  necessary. 

It  is  also  impOTtant  to  examine  the 
costs  and  boiefits  of  infrastructure  services 
to  help  d^ermine  who  should  pay  for  them. 
Some  public  services,  such  as  elements  of 
transportation,  water  sui^ly,  and  electric 
utilities,  have  a  large  pn^rticm  of  private 
boiefits  which  can  be  paid  for  with  fees. 
Y^,  infrastructure  services  usually  have 
both  private  and  public  benefits,  suggesting 
that  some  share  of  their  costs  be  paid  by 
taxes. 

In  addition,  public  works  frequently 
have  "network  effects"  on  regions  and 
states,  where  greater  rates  of  investment 
tend  to  boost  the  eomomy.  This  stimulative 
relationship  suggests  that  a  balance  between 
private  and  public  investment  in  infra¬ 
structure  be  maintained.  The  cost  of 
imbalance  may  be  a  reduction  in  produc¬ 
tivity,  if  private  corporations  must  shift  their 
own  capital  and  labor  to  compensate  for 
services  more  appropriately  paid  for  with 
public  funds.  The  importance  of  inter¬ 
regional  relationships  to  the  nation’s 
domestic  and  international  economic  growth 
suggests  that  the  federal  government  has  an 
interest  in  maintaining  an  adequate  level  and 
quality  of  infrastructure. 


Changing  Characteristics  of 
the  Economy 

Major  components  of  the  economy 
that  influrace  economic  growth  are  being 
transformed.  For  example,  small  scale 
computer-integrated  manufacturing  systems 
more  responsive  to  the  rapidly-changing 
demands  of  today’s  niarteq)lace  are 
replacing  standardized  mass-production 
processes.  The  new  technology’s 
infrastructure  needs  are  different  from 
earlier  processes,  placing  greater  emphasis 


on  tran^rtation  n^works  within  metro¬ 
politan  areas  ratho'  than  between  them. 

Also,  the  industrial  sector  has  shifted 
from  domination  by  domestic  industrial 
firms  to  a  diverse  collectirm  of  multinational 
corporations,  and  from  technologies  that 
require  few  skilled  wmrkers,  nK»e  unskilled 
workers,  heavy  raw  materials,  and  large, 
bulky  outputs,  to  information  technologies 
that  require  many  skilled  workers,  utilize 
lighter  raw  materials,  and  prodiK:e  smaller, 
easier  to  transport  ouqmts. 

America’s  new  high-tech  industries 
allow  corporations  to  ^lit  up  the  various 
parts  of  the  production  process  in  order  to 
take  advantage  of  the  infrastructure  baiefits 
of  a  particular  area.  The  result  of  this 
scattering  of  functions  is  increased 
functional  specialization  by  cities  and  states, 
based  on  the  distinct  infrastructure  services 
they  can  offer  business.  State  and  local 
governments  no  longer  try  to  entice  heavy 
manufacturing  industries  with  industri^ 
development  bonds  and  tax  breaks  alone. 
Instead,  they  compete  by  offering  higher 
quality  workforces  and  environments 
conducive  to  the  needs  of  both  business  and 
workers. 

Most  of  the  new  jobs  created  since 
1970  have  been  in  the  service  sector.  These 
services  have  become  more  specialized  in 
their  attempts  to  tap  fragmented  markets. 
The  impacts  of  services  such  as  tourism  and 
retirement  centers  on  the  economic  health  of 
some  localities  is  major,  and  their  infra¬ 
structure  needs  are  very  different  from  other 
services. 


Infrastructure  Decision-making 

While  financial  commitment  to  public 
works  is  necessary  to  revitalize  the  country’s 
infrastructure,  it  is  not,  by  itself,  sufficient. 
Matching  that  commitment  with  clear  and 


D-ii  VALVE  OF  INFRASTRUCTURE 


consistait  national  purposes,  mast^g  the 
r^utetoiy  jnocess,  and  authmizing  inojects 
in  a  timely  £uhion  are  equally  in^NKtant.  A 
number  of  national  purposes  and  initiatives 
for  infrastructure  sl^d  be  ccmsidered  by 
federal  agencies.  Sevmal  might  be  pursued 
in  combination. 

Itie  complex  interiday  of  environ¬ 
mental,  safety,  and  land  use  regulations,  as 
well  as  the  high  number  of  decision  makers 
involved,  slows  (town  and  drives  up  the  cost 
of  the  r^ulatory  process.  The  public  works 
investmoit  process  now  often  is  drawn  as 
l(Mig  as  10  or  IS  years  in  the  case  of  many 
projects.  Such  delays  can  make  projects  too 
expensive  to  comply  or  inadequate  to  meet 
their  original  purposes. 

Attempts  at  reform  have  run  up 
against  the  independent  missions  of  federal 
agencies,  and  Ae  increased  use  of  federal 


IHtemptions  and  mandates  to  aditove 
national  goals.  State  and  local  gov»nments 
frequently  mu^  foot  much  of  the  bill  for 
federal  infrastructure  initiatives. 

While  satisfectory  porframance 
measures  are  critical  to  increasing  the  value 
of  America’s  infrastructure,  they  usually  are 
lacking.  Credible  and  accqptable  perform¬ 
ance  measures  allow  decision  nudcers  to 
design  public  works  projects  that  satisfy 
budgetary  constraints,  industry’s  need  for 
new  and  different  services,  an(l  the  public’s 
demand  for  a  high  standard  of  living. 
Federal  involvement  in  designing,  funding, 
and  regulating  the  nation’s  infrastructure, 
and  increased  efforts  to  devel(q[>  the 
sqjpropriate  analytical  measures  could  help 
to  meet  the  America’s  infrastructure  needs 
in  the  1990s  and  contribute  to  the  nation’s 
continued  economic  success. 
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Purpose  and  Scope  of  this  Paper 

The  U.S.  Army  Corps  of  Engineers 
has  been  funded  to  work  in  partnership  with 
other  federal  agencies  and  with  state  and 
local  governments  to  develop  a  federal 
infrastructure  strategy  involving  the  private 
sector.  This  paper  is  one  of  a  series  of 
papers  examining  issues  for  consideration  in 
developing  this  strategy. 

The  topic  of  this  paper  is  "the  value 
of  infrastructure  to  America. "  For  purposes 
of  this  paper,  "infrastructure"  refers  to  the 
major  public  works  systems  that  assist  the 
nation  and  its  communities  to  function 
effectively  and  efficiently  as  places  where 
people  live,  do  business,  and  strive  for  a 
better  life.  These  public  works-broadly 
speaking— include  transportation,  environ¬ 
mental,  communications,  and  energy 
systems.  The  public  and  private  sectors 
both  play  important  roles  in  providing  these 
essential  infrastructure  systems,  and  will 
continue  to  do  so  in  the  future. 

The  real  value  of  such  infrastructure 
lies  not  in  the  physical  facilities  themselves, 
but  in  the  services  they  provide  and  the 
extent  to  which  these  services  are  needed, 
dependable,  convenient,  cost-effective,  safe, 
and  pleasing.  Even  the  best  facilities  may 
be  of  little  value  if  the  services  they  provide 
are  not  available  when  needed,  if  they  are  in 
the  wrong  place,  if  they  are  operated 
ineffectively  or  inefficientiy,  if  they  are 
allowed  to  deteriorate  so  that  they  no  longer 
reliably  perform  as  they  were  designated  to 
perform,  if  they  produce  off-setting  dangers, 
or  if  they  are  unwanted  and  allowed  to  fall 
into  disuse. 


Public  works  are  not  sufficient,  by 
themselves,  to  ensure  the  continued 
economic  success  of  America,  or  of  its 
states,  its  metropolitan  areas,  or  its  rural 
communities.*  Highly  developed  human 
resources,  entrq)r»ieurial  fre^om,  and 
other  factors  are  equally  necessary.  As  a 
factor  in  economic  pr^uction,  however, 
America’s  public  works  have  played,  and 
will  continue  to  play,  vital  roles  in  the 
dynamism  of  America.  This  relationship  is 
close  enough  that  higher  productivity  in  the 
public  works  sector  can  expected  to  lead 
to  higher  productivity  in  other  sectors  of  the 
economy,  even  though  there  may  not  be  a 
consistent  one-to-one  relationship  between 
these  factors. 

Although  there  is  little  disagreement 
that  these  relationships  exist,  measuring 
them  accurately  and  pr^icting  precisely  the 
future  effects  of  infrastructure  investments 
are  difficult  tasks.  This  lack  of  accuracy 
and  precision,  at  a  time  when  public  funds 
are  scarce  and  national  goals  for 
infrastructure  are  becoming  increasingly 
uncertain,  magnifies  the  difficulty  of  making 
public  decision  about  the  proper  amount  of 
investment  in  infrastructure. 

The  issues  explored  briefly  in  this 
paper  include:  identifying  the  types  of 
infrastructure  having  essential  value  to  the 
nation;  examining  some  key  forces  driving 
infrastructure  demand;  reviewing  linkages 
between  infrastructure  and  the  economy;  and 
considering  how  the  value  of  infrastructure 
can  be  more  accurately  and  realistically 
reflected  in  public  infrastructure 
decision-making. 
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What  Is  Infrastructure? 


For  purposes  of  this  paper,  the  t^m 
infrastructuie  refers  to  facilities  that  have 
high  fixed  costs,  long  economic  lives,  and 
importance  to  the  naticm’s  eomomy,  the 
national  (tefense,  the  public  health  and 
safety,  and  the  smooth  functi<Mung  of  the 
communities  in  which  we  live.^  A  list  of 
such  infrastructure  generally  includes 
transportation  systems  (highways,  streets, 
roads,  bridges,  mass  transit,  railroads, 
airports  and  airways,  ports,  locks  and  inland 
waterways);  environmoitai  systems  (water 
supply,  wastewater  treatmoit,  solid  and 
hazardous  waste  facilities,  and  flood 
control);  telecommunication  systems  (wire, 
wireless,  satellite,  fiber-optic,  and  other); 
and  the  nation’s  energy  supply 
(hydro-electric,  fossil-fiieled,  nuclear,  and 
other). 

Many  federal  agencies  are  involved 
with  these  infrastructure  systems.  For 
example; 

•  Transportation  systems  involve 
the  Corps  of  Engineers,  the 
Dqxutment  of  Transportation 
(DOT),  the  Environmental 
Protection  Agency  (EPA),  the 
Interstate  Commerce  Commission 
(ICC),  and  the  Department  of 
Agriculture  (USD A). 

•  Environmental  systems  involve 
the  Corps  of  Engineers,  EPA, 
USDA,  and  the  Department  of  the 
Interior  (DOI). 

•  Telecommunications  systems 
involve  the  Federal 
Communications  Commission 
(FCC),  the  National  Aeronautics 
and  Space  Administration 
(NASA),  the  White  House  Office 
of  Telecommunications  Policy, 
the  Department  of  Commerce, 
and  USDA. 


•  Enogy  systems  invdve  the 
Dqnrtment  of  Energy  (DOE),  die 
Nuclear  R^ulatory  Cmnmis^ 
(NRQ,  DOI,  the  Corps  of 
Enginems,  and  USDA. 

The  nation’s  infrastructure  provides 
basic  sovices  that  support  die  eccmomy  and 
society  we  know  today.  Too  oftra  die 
quality  of  the  nation’s  infrastructure  has 
been  evaluated  simply  by  looking  at  the 
physical  facilities  that  provide  these  critical 
services.  Those  fiicilides,  however,  are  not 
ends  in  themselves.  Rather,  their  value  to 
the  economy  and  society  derives  from  the 
services  they  provide.  For  example, 
infrastructure  facilities  aid: 

•  the  supply  of  usable  water  for 
domestic,  industrial,  and 
agricultural  purposes; 

•  the  daily  movement  of  people  to 
and  from  work,  school  and 
shopping; 

•  the  distribution  of  raw  materials 
and  intermediate  and  finished 
goods  throughout  the  economy; 

•  access  to  recreational  activities; 

•  improvement  in  the  quality  of  life 
through  a  cleaner  and  safer 
environment; 

•  the  lighting  of  our  homes  and  the 
running  of  our  factories, 
computers,  and  hairdryers;  and 

•  the  instantaneous  interchange  of 
information  over  short  and  long 
distances. 

In  other  words,  services  like  mobility 
and  safety  are  of  prime  importance,  not  just 
roads,  wastewater  treatment  plants,  and 
flood  control  facilities.  The  value  that 
society  places  on  such  services  determines 
the  vsdue  of  specific  infrastructure  facilities. 

This  value  must  be  measured  in  units 
of  service  performed  and  costs  incurred  if 
the  public  is  to  be  convinced  that  the  value 
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reodved  is  adis£idory.  Goveminent 
acoounting  systems,  however,  sddmn 
provide  such  measuiers.  Widiout  diese 
data,  public  pQUcy-makers  in  general,  and 
public  works  decision-makers  more 
specifically,  are  ill-equqiped  to  link  their 
deciskms  to  the  infrastructure  values  the 
intend  to  create. 
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Forces  Driving 
Inflrastructure  Denumd 

In  the  1990s,  demand  public 
works  is  likely  to  increase  because  of  three 
factors:  (1)  the  growth  in  the  numbtf  of 
people  and  jobs,  (2)  the  competition  of 
intemadtHial  marlmts,  and  (3)  rising 
standards  for  oivironmental  protection 
(although  this  last  factor  also  may  dampen 
demand  for  certain  types  of  public  works). 
These  three  fiu:tors  are  examined  briefly 
bdow. 

People  and  Jobs 

The  1990  Census  is  a  reminder  that 
America  is  not  standing  still.  Although  the 
final  figures  are  not  in  yet,  preliminary 
figures  and  projections  have  b^un  to  be 
released.^  Growth  is  proceeding  especially 
rapidly  in  the  sunbelt  cities,  and,  overall, 
nearly  19  million  new  jobs  are  projected  for 
the  nation  by  the  year  2000.  Only  one 
major  metropolitan  area-New  Orleans-is 
expected  to  experience  a  population  decline 
by  the  turn  of  the  century,  and  that  will  be 
a  very  modest  0. 1  percent  decline. 

In  addition  to  natural  increase, 
America  remains  very  attractive  to 
immigrants.  Bowing  to  this  increased 
demand,  the  1990  Immigration  Act  has 
raised  the  number  of  immigrants  allowed  in 
future  years. 


expected  growth  of  Amoican  industries  to 
be  sdxxit  one-tiiird  more  in  tiiis  decade  than 
in  the  last  decade.^ 

hiteriiatkHial  ConipetitioB 

As  markets  become  incteatilngiy 
global,  trade,  travel,  and  tourism  rise 
rajndly.  As  the  amount  of  travel, 
transportation,  and  communications  rises,  so 
does  the  pressure  to  increase  the 
productivity  of  the  public  facilities  needed  to 
remain  competitive  witii  other  nations. 
These  pressures  affect  air  tranqxnrtation  and 
intermodal  goods  movements,  in  particular. 
The  efficiency  of  transfers  from  ship  to 
barge  to  rail  to  truck,  and  vice  versa,  is  a 
significant  element  in  maintaining  America’s 
competitive  edge. 

America’s  ports,  waterways,  and 
railroads,  as  well  as  its  highways,  must  be 
updated  to  meet  the  competition.  For 
example,  the  Corps  of  Engineers  recently 
has  been  authorized  to  deepen  two  U.S. 
ports  to  the  SO-foot  drafts  required  by  the 
newest  ships  in  international  commerce. 
The  Corps  also  has  "presoited  three  options 
to  Congress  to  help  U.S.  industry  develop  a 
magnetic  levitation  high-q)eed  transportation 
system  by  the  year  2(XX)."’  In  addition,  the 
nation’s  Mghways  need  further  adjustment  to 
rapid  increases  in  trucking,  and  the  federal 
air-traffic  control  system  needs  furthm* 
modernization  and  expansion.* 


More  people  and  more  jobs  dispersed 
over  a  greater  area  mean  more  travel,  more 
housing,  more  urban  development  of  all 
kinds,  and— if  we  are  not  careful-more 
congestion  and  mote  pollution  as  well. 
Expanded,  maintained,  and  revitalized 
public  works  will  be  needed  to  keep  up  with 
demand.  A  careful  study  prepared  for  the 
National  Council  on  Public  Works 
Improvement  by  the  U.S.  Department  of 
Commerce  projected  the  growth  in  public 
works  investment  needed  just  for  sustaining 
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Increasing  globalization  also  is  likely 
to  create  new  needs  for  moving  foreign 
goods  across  the  nation.  European  goods 
destined  for  nationwide  marl^  trad  to 
arrive  on  the  East  Coast,  while  goods  from 
the  Pacific  Rim  tend  to  arrive  on  the  West 
Coast. 

Environmental  Protection 

As  our  domestic  standards  for 
environmental  protection  rise,  many  changes 


in  public  wcMics  programs  will  be  needed. 
These  changes  will  dampen  the  demand  for 
certain  types  of  fodlities  while  expanding 
the  denu^  for  others. 

For  example,  major  new 
water-suf^ly  dams  are  getting  harder  to 
ju^fy  bemuse  of  rising  smisitivities  to  the 
oivironmental  damage  they  can  cause  and 
the  rising  costs  of  mitigating  such  damage. 
Yet,  even  with  improved  conservation 
practices,  the  need  for  increased  water 
supplies  is  likely  to  grow  as  the  nation 
continues  to  expand.  A  forthcoming  rqwit 
from  the  U.S.  Advisory  Commission  on 
Intergovernmental  Relations^  suggests  that 
connecting  underground  and  surface-water 
supplies,  and  managing  them  together  as  is 
done  in  California,  offers  potentials  in  many 
places  for  augmoiting  supplies  and  pro¬ 
viding  an  alternative  source  of  supply  in  the 
event  that  one  source  becomes  unavailable 
or  unusable.  Such  interconnections  would 
require  new  public  works  projects. 

Strict  water  pollution  control  and 
drinking  water  standsffds  also  will  continue 
to  create  demand  for  new  or  improved 
public  works.' 

In  addition,  new  concepts  of  waste 
managemrat  will  require  new  public 
works.’  Many  existing  landfills  do  not 
meet  recently  established  standards  for 
environmoital  safety.  They  will  have  to  be 
closed,  rebuilt,  cleaned  up,  or  replaced  by 
some  other  type  of  facility.  Increasing  costs 
of  safe  waste  disposal  also  are  spurring  the 
development  of  recycling  programs  that 
require  new  public  collection,  transportation, 
and  processing  facilities,  as  well  as  new 
private-sector  reuse  industries. 

Furthermore,  a  variety  of  broadly 
applicable  environmental  protection 
standards  will  affect  many  public  works 
projects.  Among  these  are  requirements 
for: 


•  mitigation  of  noi^mnt  sources  of 
walo^  pdlution  (tiiat  ^wdfically 
target  urban  transportation 
facilities  among  a  long  list  of 
other  polluters), 

•  wetlands  protection  (that  may 
prohibit  or  make  more  costly  any 
public  facility  to  be  located  on 
marshy  lands); 

•  endangered  qwcies  and  histcmc 
presovation  (that  may  dday, 
pn^bit,  or  increase  the  cost  of 
cmistnicting  public  facilities  at 
some  locations);  and 

•  air  quality  (that  may  require 
expansion  and  greater  use  of 
transit,  railroad,  and  water 
transportation  systems  to  help 
reduce  the  use  of  cars  and  trucks; 
and  improvement  of  highway  and 
street  systems  to  smooth  traffic 
flows  and  reduce  pollution;  and 
programs  to  cleanup  emissions 
from  fossil-fueled  power 
generating  plants). 

Finally,  many  older  public  works 
facilities  may  have  to  be  rq)laced  or 
retrofitted  b^use  they  no  longer  meet 
accq>table  standards. 

Summary 

Taken  together,  these  three 
factors~jobs,  international  competition,  and 
oivironmental  protection-guarantee  that 
significant  public  works  challenges  lie 
ahead. 

America  will  not  be  able  to  rest  on 
its  laurels,  maintaining  its  existing  public 
facilities.  New  initiatives  and  improved 
productivity  will  be  necessary. 

The  federal  govemmrat’s  role  in 
public  works  will  ccmtinue  to  be  important 
because  of  its  constitutional  responsibilities 
for  immigration,  interstate  commerce,  and 
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fioitigii  economic  affidn.  Fuitiieniioce,  its 
esiabludied  role  in  setting  minimum  national 
environmental  prolectkM  standards  is  likdy 
to  grow  tfoougli  a  combination  of  dmnestic 
and  foieign  pressures. 
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EeMomk  Views  of  liifirastnictnre 

Mudi  of  tile  literature  oonceming  the 
value  of  infrastructure  is  concerned  witii 
economic  factors.  These  focUns  were  of 
great  concmn  to  the  Congress  when  it 
established  the  National  Council  on  Public 
Works  Improvement  (NCPWI)  in  1984.  At 
that  time,  Congress  asked  the  Council  to 
determine  how  much  public  woria  invest¬ 
ment  is  needed  to  support  a  sustained  and 
expanding  eccMiomy.  Tbe  Council’s  answer, 
four  years  later,  was  that  the  nation  should 
increase  its  rate  of  infrastructure  investmoit 
by  as  much  as  100  percent  to  keep  up  with 
rising  demand  and  to  catch  up  with  a 
long-term  decline  in  such  investment.*" 
But,  this  answer,  based  on  examination  of 
broad-scale  needs  studies  and  aggr^te 
analyses  of  investment  trends,  has  become 
controversial. 

The  act  that  set  up  the  council  also 
required  the  Congressioiial  Budget  Office 
(CBO)  to  review  the  council’s  final  report 
within  90  days  of  its  submission  to  the 
Presidoit  and  the  Congress.  Whoi  CBO 
made  its  review,  it  remarted  that  this  central 
question  posed  by  Ccmgress  was  the  most 
difficult  to  answer,  and  it  criticized  the 
council’s  call  for  increased  investment.** 
CBO  suggested,  instead,  sqiplying  better 
studies  of  rates  of  return  on  specific  types  of 
investments  and  individual  projects-a  more 
micro-analytic  form  of  analysis  than  that 
used  by  the  council. 

Others  have  joined  the  debate  about 
the  relative  merits  of  using  macro  or  micro 
analysis.  Leading  the  argument  for  using 
aggr^te  analysis  is  Dr.  David  Aschauer, 
an  economist  who  was  with  the  Federal 
Reserve  Bank  of  Chicago,  and  is  now  at 
Bates  Collie.  Aschauer  argues  that 
declining  public  infrastructure  investment  in 
the  United  States  has  damaged  the  nation’s 
economic  productivity.  According  to 
Aschauer,  there  is  "a  strong  and  robust  link” 


between  tiie  rale  of  public  woria  investment 
and  productivity  imqxovements  in  the 
nation’s  economy.*^  Aschtuer’s 
time-aeries  correlations  between  pitiilic 
w(^  ^lending  and  productivity  of  the 
national  econcmiy,  and  similar  studies  by 
others,  show  ou^t  elasticities  in  tiie  range 
of  0.3  to  0.4.*^  In  otiier  words,  Aschauer 
argues  that  each  1  percent  increase  in  the 
stock  of  public  infrastructure  raised  the 
output  of  tiie  overall  economy  by  0.39 
percent.  Aconding  to  tiiis  view,  rising 
public  works  ^lending  increases  private 
investments  and  corporate  prorits. 
However,  not  all  sdiolars  ate  convinced  tiuu 
this  is  sound  analysis  of  causation. 

CBO  is  joined  by  Charies  Sdiultze  of 
the  Brookings  Institution  and  others  in 
calling  Aschauer’ s  macroeconomic 
correlations  furious,  and  suggesting,  at 
least,  that  his  results  ate  highly  inflated.*^ 
Although  no  one  denies  that  infrastructure  is 
necessary  to  the  health  of  the  nation’s 
economy,  there  is  no  single  set  of  figures 
that  amdysts  presently  agree  on  as  the 
precise  measure  of  that  linkage.  Indeed, 
there  may  be  no  single  set  that  has  enduring 
validity. 

CBO  may  have  been  right  in 
suggesting  that  this  question  about  the 
proper  amount  of  public  works  qioiding  is 
the  most  difficult  of  all  to  answer.  With 
tight  public  budgets,  nothing  less  than 
iron-clad  proof  that  additional  spending  is 
essential  would  be  likely  to  elicit  a 
consensus.  Certainly,  macroeconomic 
analysis  of  investment  trrads  is  not  a 
substitute  for  more  precise  retum-rm- 
investmrat  analysis  for  qieciiic  programs 
and  projects. 

Still,  the  question  persists  as  to 
whether  America  is  headed  in  the  right 
direction  or  the  wrong  direction  with  respect 
to  its  public  works  investment  levels.  The 
three  historical  working  psqiers  prqiared  by 
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the  Public  Works  Histcmcal  Society  for  the 
Natumal  Council  on  Public  WotIes 
Improvement*’  examined  ten  types  of 
public  woriES  over  the  history  of  the  nation 
and  found  that: 

•  Public  wotIesw^  at  die  center  of 
many  of  the  cutting-edge  issues  of 
their  day. 

•  They  often  involved  all 
governments  in  our  federal 
system-federal,  state,  and  local. 

•  Most  innovation  in  public  works 
spread  n^dly  with  federal 
government  encouragemoit. 

•  There  was  usually  important 
university,  industry,  and 
professional  society  involvement 
as  well-often  including  some 
very  close  working  relation^ps. 

•  PubUc  works  ofttti  representing 
the  large-scale  application  of 
cutting-edge  science  and 
technology  to  save  lives,  promote 
the  economy,  and  raise  the 
Ammican  standard  of  living  to 
one  of  the  highest  in  the  world. 

Until  about  187S,  America  borrowed 
much  of  its  public  works  expose  from 
Europe,  but  between  1875  and  1900, 
American  itself  became  the  technological 
leader.  In  succeeding  generations,  several 
major  national  infrastructure  programs 
helped  to  build  America. 


These  great  public  works  thrusts  of 
the  past  established  thriving  ports,  coastal 
navigation,  and  inland  waterways;  opened 
the  West  with  rail  transportation,  water,  and 
electrical  power;  made  agriculture  thrive  in 
arid  regions;  brought  electricity  to  rural 
America;  protected  major  river  valleys  from 
floods;  tied  the  nation  together  with  the 
world’s  biggest  and  best  freeway  system; 
established  air  transportati(ni  as  the 
dominant  carrier  for  long-distance  travel; 
and  brought  modem  wastewater  treatment  to 
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75  percent  of  the  nation’s  population— all  as 
a  matter  of  national  policy.  The  two  ma^ 
infrastructure  initiatives  with  federal  siqipOTt 
at  present  ate  the  establishment  of  w<^d- 
wide  satellite  communications  and  the 
upgrading  of  the  air-traffic  contrcd  system. 
Undoubtedly,  additimud  initiatives  will  be 
needed  if  America  is  to  stay  proqierous, 
clean  up  its  envircmmoit,  and  maintain  one 
of  the  world’s  highest  standards  of  living. 

Hie  Private  and  Public  Values  of 
Infrastructure 

Another  economic  issue  r^atding 
infrastructure  omcems  who  boietits  from 
the  services  provided  and  who  should  pay 
for  these  services.  Many  of  the  infra¬ 
structure  systems  included  in  the  definition 
cited  above  have  what  are  typically  regarded 
by  economists  as  "private  good"  charactm’- 
istics.  Specifically,  such  facilities  serve 
identifiable  consumers;  their  use  can  be 
measured;  those  who  use  the  service  can  be 
charged  a  price;  and  those  who  do  not  pay 
can  be  rel^sed  service.  These  character¬ 
istics  apply  to  elements  of  transportation, 
water  supply,  wastewater  treatmoit,  solid 
and  hazardous  waste  disposal  systems, 
communications  networks,  and  electric 
utilities.  In  fact,  the  private  sector  is  ofira 
involved  in  providing  these  services.  For 
example,  of  the  59,071  water  supply  sys¬ 
tems  in  the  United  States  (27  percent), 
serving  37.5  million  people  (16  percent  of 
the  population),  are  privately  owned; 64 
percent  of  the  nation’s  airports  are  not 
available  for  use  by  the  general  public;*^ 
two-thirds  of  the  investment  made  in  the 
solid  waste  industry  is  by  private 
providers;*'  and  between  90  and  95  percent 
of  the  nation’s  hazardous  waste  storage, 
treatment  and  disposal  facilities  are  privately 
owned  and  operated.*’ 

By  contrast,  other  public  programs, 
such  as  national  defense,  police,  and  fire 
protection,  generally  do  not  lend  themselves 


as  easily  to  the  identification  of  individual 
benefidtfies.  Therefore,  are  im»e 
i4)|»opriately  financed  throi^  general 
government  revenues.” 

Even  diough  these  infrastructure 
services  have  characteristics  similar  to 
private  goods,  that  does  not  suggest  they 
should  always  be  fully  financed  through  user 
fees.  Ustts  are  not  always  the  only  bene* 
ficiaries  from  such  public  services.  For 
ecample,  mass  transit  benefits  both  riders 
and  motorists  who  use  less  ccmgested  roads. 
Similarly,  society  in  goieral  boiefits  from 
having  a  safe  and  assured  supply  of  potable 
water  that  reduces  die  spread  of  communi¬ 
cable  diseases.  This  "public  good* 
character  of  infrastructure  derives  from  its 
system  of  network  characteristics.  like¬ 
wise,  a  reliable  supply  of  electric  energy  is 
derived  from  the  electric  power  industry  as 
a  whole,  not  from  individual  suf^liers.  To 
reflect  this  public  benefit,  it  is  s^ipropriate  to 
supplement  user  fees  wiA  general  revenues 
so  that  both  indirect  beneficiaries  and  direct 
users  help  defray  the  costs  of  providing  the 
service. 

An  established  body  of  economic 
evidence  omcludes  that,  in  the  absmee  of 
government  support,  public  goods  tend  to  be 
undmprovided.  It  also  has  been  shown  that 
individual  local  and  state  governmoits  tend 
to  undmprovide  goods  and  services  that  have 
bmiefits  which  extend  beyond  their 
boundaries.  This  suggests  that  some  degree 
of  government  suj^rt  of  basic  infra¬ 
structure  can  be  justified  because  the  public 
good  aspects  dmived  from  its  system 
characteristics  are  likely  to  be  underprovided 
in  the  absence  of  such  support.  In  fact, 
concern  for  such  network  effects  has 
contributed  to  the  passage  of  numerous 
federal  transportation,  water  resources, 
environmental  protection,  and  energy  supply 
programs  in  the  past. 


Intargaieratioaal  Values  of 
Infiustnictures 

Anothm  a^iec^  of  dedding  who 
f '  .ould  pay  for  public  wofia  is  the  timing  of 
payments.  To  the  extent  that  the  benefits  of 
infrastructure  services  are  intmgenerational, 
economic  theory  suggests  that  future  genera- 
timis  should  contribute  to  the  costs  of  such 
facilities.  This  is  an  argument  for  dd>t 
financing,  rather  than  for  rdying  sddy  on 
pay-as-yoir  -go  financing  for  long-lived 
infrastructure  facilities.  Also,  givoi  the 
rdativdy  Img  lives  of  such  facilities,  it  can 
be  argu^  that  at  least  part  of  the  dd)t 
should  be  governmmital,  because  govem- 
ments  value  future  social  benefits  more  than 
the  private  sector-especially  in  the  fiice  of 
high  levels  of  real  interest  rates,  which  tmid 
to  compress  individual  and  corporate  time 
horizons. 

State  and  local  governments,  as  well 
as  private  communities,  commonly  borrow 
for  capital  improvements,  and  the  federal 
government  traditionally  has  supported  this 
practice  through  tax  exemptions  on  publicly 
issued  bonds  and  deductible  interest 
payments  on  mortgages  that  frequently 
internalize  some  community  develq>ment 
costs.  This  traditional  role  h^  been  clouded 
by  the  Tax  Reform  Act  of  1986  and  other 
efforts  to  reduce  the  use  of  tax  exempt 
bonds  that  help  to  support  capital 
expenditures  for  infrastructure. 

The  issue  of  intergenerational 
payments  recently  has  taken  on  new  political 
overtones.^*  Because  of  the  unusually 
large  size  of  the  "baby  boom*  generation 
(bom  from  1946-1960)  and  the  increased 
longevity  of  the  population,  the  sides  of  the 
traditional  population  pyramid  are  tilting 
increasingly  vertical.  The  implication  is  that 
fewer  workers  will  be  supporting  more 
retirees  in  the  future.  Thus,  unless  the 
productivity  of  workers  increases 
dramatically,  growing  amounts  of  dd)t  for 
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pensi<ms,  senior-dtizai  health  care,  and 
other  obligations  will  grow  increasingly 
buidoison^  to  workers  and  taxpayers.  This 
emerging  situation  could  argue  strongly  for 
currait  funding  of  future  obli^tions. 

In  the  public  works  fidd,  this  issue 
is  most  obviously  pertinent  to  the 
maintraance  of  fadlities.  When  such 
nuuntenance  is  diffoed,  a  future  finandal 
liability  is  created~not  to  moition  the 
physical  deterioration  and  growing  potentials 
for  unreliable  operation  and  safety  hazards. 
However,  because  government  accounting 
systems  sddom  measure  the  extent  of 
deferred  maintenance,  this  issue  usually  is 
debated  in  general  rather  than  specific 
terms. 

Infrastructure  for  Economic  Develoinnent 

As  motioned  above,  infrastructure 
services  often  are  inputs  into  private 
production  and  consumption  decisions. 
When  the  economy  changes  and  grows, 
infrastructure  systems  must  Ireep  pace. 
Therefore,  a  full  understanding  of  the  value 
of  infrastructure  services  rests  on  an 
understanding  of  the  links  between 
infrastructure  and  economic  development. 

In  the  last  sevml  decades,  many 
analytical  tools  have  been  developed  to  help 
quantify  various  dimensions  of  the  economic 
impact  of  infrastructure  investments.^ 
These  techniques  include  benefit-cost 
analysis,  input-ouq)ut  models  that  analyze 
the  multiplier  effects  of  infrastructure 
investments  for  the  nation  and  for  regions, 
local  land-use  and  land-value  impact  models, 
and  infrastructure  demand  models. 


While  all  of  these  tools  are  useful 
and  important,  concerns  about  the 
relationship  between  infrastructure  and 
economic  development  have  evolved  so  that 
traditional  £q)proaches  to  evaluating  the 
economic  impact  of  specific  infrastructure 
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investments  are  no  longer  suffident  by 
themselves.  For  example,  stales  are  no 
Itmger  merely  chasing  after  Iwavy 
manufacturing  plants  from  the  outside,  using 
industrial  devdopmoit  bonds  and  tax 
breaks;  instead,  they  are  undertaking  a  more 
balanced  set  of  policy  initiatives  to  create 
business  climates  and  living  oivircmments 
conducive  to  aitrqnen^irial  activity, 
including  promoting  new  business  starts, 
retaining  and  expanding  existing  businesses, 
and  attracting  new  businesses.^  In 
pursuing  these  objectives,  they  have 
rediscovered  the  importance  of  educatirmal 
opportunities  that  supply  a  high  quality 
workforce,  quick  access  to  air  travel  for 
business  people,  reduced  traffic  congestion 
for  commuters,  a  clean  environment  for 
everyone,  first  class  cultural  opportunities, 
and  tax  rates  that  remain  reasonable  and  fair 
in  the  minds  of  businesses  and  other 
taxpayers."  As  part  of  this  new  awareness 
about  prospects  for  a  region’s  growth,  there 
are  emerging  concerns  about  the  impact  of 
wastewater  treatment,  air  quality  attainment, 
solid  waste  management,  and  hazardous 
waste  safety. 

Despite  the  recent  increase  in 
attention  to  public  infrastructure  issues, 
research  has  not  yet  fiilly  explained  the 
relationship  that  the  quantity  and  quality  of 
infrastructure  services  have  to  private-sector 
productivity  and  growth. 

Economic  development  dq)ends  on 
the  advantages  a  location  offers.  Thus,  firm 
seek  areas  offering  greater  opportunities  for 
profit.  In  this  context,  infrastructure 
services  can  be  thought  of  as  factors  of 
production  for  private  firms  paid  for  through 
taxes  and  user  fees. 

Recent  empirical  evidence  has  begun 
to  document  the  relationship  between 
infrastructure  and  private  inputs  in 
production.  Such  research  includes 
estimates  of  production  functions  for 


metropditan  areas  showing  tfiat  local  public 
investment  ctmiplements  botfi  (wivate  optal 
and  labor  (i.e.  qiedfic  levels  of  infra¬ 
structure  services  in  a  metropolitan  area  are 
necessary  to  support  givoi  levels  of  private 
investments  and  employment).^ 

While  this  rdationship  may  change 
over  time  as  a  result  of  technological 
iminovemoits,  a  balai^e  must  be  maintained 
between  public  and  private  investmoits.  To 
the  extent  that  there  is  an  imbalance  between 
public  and  private  cs^tal  investments  within 
a  r^imi,  productivity  may  be  reduced  as 
industry  substitutes  private  capital  and  labor 
for  mmexistent  or  inadequate  public 
infrastructure  services.  In  effect,  firms 
compensate  by  using  more  private  capital 
and  labor  to  produce  the  same  output.  As 
motioned  earlier,  Aschauer  argues  that  the 
current  imbalance  between  public  and 
private  investment  nationwide  already  has 
reduced  rates  of  return  on  private 
investment." 

The  ability  of  private  firms  to 
substitute  private  inputs  Oabor  and  capital) 
for  inadequate  or  insufficient  infrastructure 
services  is  easier  in  growing  than  in 
declining  regions.  As  a  result,  inadequate 
infrastructure  may  exacerbate  the  downward 
^iral  of  dq)resWd  areas  and  eventually 
compromise  the  nation’s  overall  economic 
and  social  well-being.^ 

Unfortunately,  there  is  no  analysis  or 
data  which  provides  a  precise  link  between 
actual  dollar  expenditures  on  infrastructure 
and  the  level  and  quality  of  infrastructure 
services  resulting  from  such  expenditures. 
For  example,  real  per-capita  investment  in 
public  works  decreased  ftom  196S  to  1984 
in  absolute  terms  and  relative  to  GNP,  but 
real  per-capita  spending  on  operating  and 
maintaining  public  works  increased  over  the 
same  period  at  about  the  same  rate  as  GNP. 
It  is  unclear  how  these  two  trends  affected 
the  overall  level  and  quality  of  infrastructure 


services."  The  actual  perftMrmance  of  eadr 
type  of  infrastructure  was  simjdy  not 
measured  systematically. 

The  lack  of  such  measuranents  is  a 
m^or  impediment  to  extracting  meaningful 
policy  recommendations  from  less  exact 
analytical  work  that  rdates  aggregate  ddlar 
flows  of  infrastructure  q)ending  to  national 
productivity  as  well  as  to  gross  state 
products,  r^onal  employment,  and  odio’ 
measures  of  economic  activity.  Those 
macro  studies  can  help  make  the  gmoal 
point  that  the  nation  ne^s  to  spend  more  on 
infrastructure,  but  they  provide  little 
guidance  on  how  these  exp^itures  should 
be  allocated  to  obtain  the  highest  level  and 
quality  of  infrastructure  services. 

Another  type  of  emerging  empirical 
evidrace  suggests  that  infrastructure 
investments  have  network  effects  that 
contribute  to  the  economic  growth  of  r^ions 
and  states."  For  example,  a  1987  study  by 
Garcia-Mila  and  McGuire  found  that  public 
expenditures  on  a  state’s  highway  network 
and  education  system  help  explain 
differences  in  the  level  of  economic  activity 
from  state  to  state.  Similarly,  Munnel  found 
that  states  investing  more  in  total 
infrastructure  t«id  to  have  greater  ouq>ut, 
more  private  investm^t,  and  more 
employment  growth  than  other  states.  Thus, 
infrastructure  services  are  important  not 
only  from  the  firm’s  and  individual’s 
perspectives,  but  also  from  regional  and 
societal  prospectives. 

As  a  targeted  regional  developmoit 
tool,  however,  public  works  investment  has 
not  been  univer^ly  successful.  The  uneven 
success  of  such  investments  in  stimulating 
regional  growth  reflects  the  fact  that  they 
cannot  compensate  for  other  economic 
limitations  of  a  region.  Even  major  new 
infrastructure  investments  will  change 
economic  development  patterns  little  if 
facilities  remain  unused  or  underutilized. 
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Tile  CSiaagfaig  Fmc  of  tiie  Economy^ 

A  msyor  fiictor  influencing  economic 
growth  is  the  recent  economic  restructuring 
in  the  United  States  which  can  be  described 
as  four  transftnmations  taking  place 
concurrmtly.  They  are:  (1)  changes  in 
intra-firm  (Auction  processes;  (2)  changes 
in  the  structure  of  the  industrial  sector 
(including  both  institutional  structure  and  the 
types  of  products  being  produced);  (3)  shifts 
in  the  location  of  various  economic 
activities;  and  (4)  the  increasing  importance 
of  the  service  sector  in  the  economy.  All  of 
these  transformations  are  driven  to  some 
extent  by  the  revolution  in  information 
technology.^'  Additionally,  givra  the  link 
between  infrastructure  and  economic 
developmmt  discussed  above,  each  of  these 
trends  affects  the  demand  for  infrastructure 
services. 

These  four  transformations  are 
described  briefly  in  this  section.  This 
description  focuses  only  on  the  aspects  of 
each  transformation  that  have  ramiflcations 
for  the  demand  for  infrastructure 
services.” 


Changes  in  the  Nature  of  Production 
Processes.  Since  the  industrial  revolution, 
the  primary  direction  of  change  in  produc¬ 
tion  processes  has  been  toward  mass 
production.  Underlying  this  trend  was  a 
stable  demand  for  undifferentiated  products. 
The  epitome  of  standardized  production 
processes  was  the  large  assembly  line. 


In  recent  years,  increasing  economic 
uncertainty  and  increased  exporting  of  jobs 
to  countries  with  lower  wages  has  led  to  a 
need  for  smaller  scale,  more  flexible 
production  lines  able  to  change  products 
quickly  in  response  to  changing  preferences 
of  various  market  segments.”  These  new 
techniques  require,  in  addition  to  multi-use 
machines,  complex  task  programming, 
higher  labor  skills,  the  ability  to  receive 
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diverse  inputs  just  in  time,  and  dose 
relaticmships  wiUi  maricets. 

In  a  recent  study  of  die  changing 
eoMKimy  and  its  implications  for  future 
infrastructure  use,  die  U.S.  Dqnrtment  of 
Commerce”  observed  that 

The  computer  int^rated 
flexible  manufacturing  sy^em 
will  break  dw  hold  that  the 
search  for  economies  of  scale 
has  had  on  manufacturing  up 
to  now.  Big  scale,  single 
purpose,  long  production  run 
plants  will  be  a  thing  of  the 
past. 

The  Commerce  Department’s  report 
continues  by  arguing  that  because  of  these 
new  computer-integrated  flexible 
manufacturing  systems,  production  will 
become  much  more  of  a  local  matter. 
Plants  will  be  able  to  make  a  batch  of 
differentiated  products  almost  on  demand. 
These  manufacturing  centers  will  be  able  to 
manufacture  nearly  an  infinite  varidy  of 
classes  of  products.  The  report  also  argues 
that  major  cities  will  trad  to  become  ringed 
by  companies  operating  computer-integrated 
flexible  manufacturing  systems.  Such  a 
transformation  in  economic  geography  will 
place  greater  emphasis  on  distribution 
networks  within  metropolitan  areas  relative 
to  networks  connecting  different 
metropolitan  regions. 

Changes  in  Industrial  Structure.  The 
economic  dislocations  of  the  1970s  and  early 
1980s,  characterized  by  large  layoffs  in 
basic  industries,”  can  viewed,  in  part, 
as  the  manifestation  of  a  double 
transformation  of  the  industrial  sector. 
First,  the  institutional  structure  of  the  sector 
evolved  from  one  dominated  by  domestic 
industrial  firms  to  one  with  many 
multinational  corporations.  These 
corporations  often  control  a  large  number  of 


^»tially  diq)ersed  manufacturing  and 
non-manufacturing  opoatitHis  for  which 
intematimial  trade  has  become  important. 

Second,  through  eccmomic  restruc¬ 
turing,  the  composition  of  the  industrial 
sector  is  changing.  As  a  result  of  the 
development  of  informatimi  technolc^ies, 
new  industries  are  emerging  at  the  same 
time  that  many  basic  industries  in  the  United 
States  continue  to  decline.  In  ccmtrast  to  the 
basic  industries  on  which  the  U.S.  economy 
was  based  for  the  last  century,  the  new 
industries  are  characterized  by  the 
knowledge-intensity  of  their  products. 

These  new  industries— best 
characterized  by  semi-conductor,  bio¬ 
technology,  and  computer  companies-often 
have  bifivcated  labor  forces,  including  a 
large  percentage  of  highly  skilled  engineers 
and  researchers,  as  well  as  unskilled 
assembly  workers.^  Firm  location 
decisions  in  these  industries  must  be 
sensitive  to  the  availability  of  housing  for 
both  segments  of  the  labor  force.  Any 
mismatch  between  the  location  of  housing 
and  employment  will  add  demand  for 
transportation  services,  as  has  been 
experienced  in  Silicon  Valley.’’ 

In  many  cases,  the  physical  inputs 
and  outputs  of  these  sectors  are  small,  yet 
highly  valuable.  As  documented  in  the 
study  by  the  U.S.  Department  of 
Comm^ce,  the  older  declining  sectors  in  the 
nation’s  economy  tend  to  require  large 
amounts  of  physical  inputs  and  to  produce 
large  amounts  of  physical  outputs.  Alterna¬ 
tively,  the  expanding  industries  tend  to  be 
less  material  intensive.  The  report 
concludes  that  "there  is  evidence  supporting 
the  notion  that  future  economic  growth  will 
require  less  in  the  way  of  transportation  of 
heavy  industrial  raw  materials  per  unit  of 
output."’* 


Changes  in  the  Location  of  Economic 
Ar^vities.  As  a  result  of  the  information 
revolutimi  and  advatu^es  in  telecommun- 
icatirxis  and  computer  technologies,  firms 
have  been  able  to  ^tially  separate  different 
parts  of  their  production  processes.” 
Thus,  managemoit,  research  and  devdr^ 
ment  (R&D),  arul  various  phases  of 
imxluction  can  each  be  located  at  places  best 
suited  for  them.  Increasingly,  this  differen- 
tiatimi  has  international  dim^sicHis,  and  it 
tqyplies  to  service  industries  as  much  as  to 
others.*®  Specialized  production  services 
are  located  near  managemoit  headquarters, 
while  other  services  can  be  locat^  else¬ 
where.  The  result  of  this  intra-sectoral 
spatial  differentiation  of  functions  has  been 
that  places  increasingly  specialize  in 
function,  rather  than  by  economic  sector.** 

Prior  to  restructuring,  regions  were 
differentiated  by  the  dominant  sector  driving 
their  growth.  For  example,  Detroit  was 
dominated  by  the  automobile  industry  while 
Pittsburgh  was  the  center  of  steel 
production.  In  each  region,  the  most 
important  source  of  jobs  was  the  production 
within  the  dominant  sector.  Today,  certain 
regions  specialize  and  compete  over 
production,  while  others  specialize  in 
management  of  R&D.  Logan  and 
Molotch,*’  for  example,  identify  five  types 
of  cities  in  the  United  States  to^y, 
differentiated  by  their  role  in  the  nation’s 
economy:  headquarters  cities,  innovation 
centers,  module  production  places, 
migration  entreports,  and  retirement  centers. 

Most  places  lack  any  special  qualities 
that  would  make  them  attractive  for 
headquarters,  R&D,  or  retirement  centers. 
They  compete,  therefore,  for  routine 
production  tasks.  These  are  not  limited  to 
manufacturing,  because  government  and 
private  services,  for  example,  have  many 
routine  information-processing  functions 
requiring  no  special  qualities. 
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Yet,  as  Saxenian^  shows  for  the 
semkoiKluctOT  industry,  there  is  also  a 
hierarchy  of  routine  production  tasks.  Some 
require  higher  levels  of  skill  than  others, 
and  have  different  impacts  on  their 
environments.  Thus,  b^ter  suited  places 
may  obtain  more  desirable  i»oduction 
activities,  while  less  endowed  places  may 
settle  for  functions  not  desired  elsewhere 
(such  as  waste  handling).  Generally,  the 
lower  the  production  function  in  terms  of 
skills,  the  greatm'  the  importance  of  cost  in 
determining  locaticmal  desirability.  For  this 
reason,  many  of  the  most  routinized 
low-sl^  functions  have  beat  shifted  to 
low-cost  develc^ing  countries. 


Alternatively,  there  are  a  number  of 
ge(^ra^c  patterns  for  such  activities  as 
R&D.^  Some  of  this  activity  is  directly 
related  to  corporate  decision-making,  and 
tends  to  locate  near  other  production 
services  in  the  headquarters  city.  In  other 
cases,  it  may  be  linted  directly  with  plant 
operations.  The  "pure"  type  of  R&D,  at  the 
top  of  the  "piquet  cycle,”  is  ofloi 
footloose.  In  such  cases,  agglomeration 
benefits  with  universities,  public  research 
institutions  (military  as  well  as  civilian),  and 
other  private  units  may  be  very 


important. 
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Many  studies  indicate  that  a  major 
consideration  in  the  location  of  R&D 
facilities  is  the  availability  of  a  highly 
skilled  research-oriented  labor  force.^ 
The  location  of  R&D  facilities,  thus,  would 
be  a  functi(m  of  the  locational  preferences  of 
such  a  labor  force.^  Although  there  is  still 
much  to  be  learned  about  these  location 
preferences,  sevoal  studies  indicate  that 
access  to  other  researchers  and  research 
centers,  as  well  as  quality-of-life 
considerations  play  an  important  role  in  the 
preferences  of  this  group.  To  make  a  region 
attractive  for  such  manpower,  the  trans¬ 
portation  system  must  allow  access  to  other 
research  institutions,  primarily  via  air.^ 
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In  addition,  the  tranqwftation  systan  has  to 
allow  good  access  to  services  in  an 
environmentally  senative  nuumer.^ 

Headquarters  cities  save  tiie 
fonctiais  of  coitrcd  ova*  wule-^xead 
opoatiois  and  of  centos  for  interaction 
between  firms  (both  £ace-to-£ace  and 
remote).  They  require  good  air 
tran^rtation  and  tdecommunication  access 
for  both  control  purposes  and  interactions 
among  top  executives.^  Tntoestingly, 
employee  access  seems  to  be  oily  a  minor 
(XHisideration  in  coitral  management 
locational  decisions,  allowing  highly 
(XMigested  cities  to  rOain  their  national  and 
world  economic  positions.^* 

In  addition  to  the  changes  in  national 
location  patterns  of  economic  activities,  the 
intra-regional  locaticMi  patterns  of  various 
activities  is  shifting  as  a  result  of  this 
restructuring.  In  particular,  many  activities 
not  requiring  extensive  face-to-face  contacts 
have  shifted  to  the  suburbs  or  oi-urban 
locations.  Thus,  much  of  the  differentiation 
of  functions  in  the  national  economy, 
described  above,  is  reflected  both  within  a^ 
across  regions.  While  managemoit 
functions  remain  in  the  CBD,  along  with 
associated  services  (such  as  financial  and 
legal  services),  R&D  and  productiem 
functions,  as  well  as  routinized  services 
(such  as  data  processing)  are  more 
decentralized.  Furthermore,  some  processes 
decentralize  to  the  employee’s  home, 
generating  the  term  "telecommuting.” 

Tte  demand  for  infrastructure 
services  will  be  affected  by  these  shifts  as 
differoit  production  activities  require 
differoit  types,  levels,  and  qualities  of 
transportation,  utility,  and  oivironmental 
protection  services.  Also,  as  economic 
activities  become  less  tied  to  central  cities, 
traditional  tran^rtation  networks  that  serve 
downtown  areas  become  less  adequate.  For 
example,  when  activities  decentralize  in  a 


metropolitan  area,  commuting  patterns 
change  as  more  people  travel  in  cars  by 
themselves  from  suburb  to  suburb, 
congesting  the  r^ion’s  transportation 
network. 

The  Rise  of  the  Service  Economy.  Most 
of  the  new  jobs  created  since  1970  have 
been  in  the  service  sector,  particularly  in 
services  to  producer  companies.^^  Reasons 
for  the  increase  in  producer  services  include 
the  increasingly  complex  management  of 
multi-locational,  multi-national  firms.  An 
additional  reason  is  that  increasing 
importance  of  such  functions  as  marketing, 
prt^uct  development,  and  finance  in  tlte  new 
environment  of  international  competition. 

The  nature  of  the  services  provided, 
and  the  way  they  are  provided,  also  have 
changed.  Many  routinized  functions  have 
been  automated.  This  includes,  for 
example,  many  routine  bank  transactions 
and  most  data  processing.  Services  became 
much  more  specialized,  focusing  on  the 
needs  of  specific  market  segments,  much 
like  the  industrial  sector.  Changes  in  the 
nature  of  the  service  sector  have  important 
implications  for  the  locational  requirements 
of  various  service  functions.  These 
implications,  however,  are  highly  sensitive 
to  the  exact  type,  or  combination,  of 
services  provided.” 

Although  retailing  and  distributive 
services  (e.g.,  transportation,  communi¬ 
cation,  wholesaling,  and  utilities)  have  not 
grown  as  fast  as  the  rest  of  the  economy, 
tourism  and  retirement  centers  have  become 
major  components  of  the  economic  base  of 
some  localities.  The  location  and  infra¬ 
structure  needs  of  such  services  are  very 
different  than  those  of  producer  or 
non-profit  (e.g.,  education,  health  and 
government)  services. 


The  U.S.  Infrastructure  Industry 

Most  public  work  design  and 
construction  in  the  United  States,  and  the 
manufacture  of  construction  equipment,  is  in 
the  private  sector.  In  addition,  some  of  the 
management  and  maintenance  of  public 
works  also  is  performed  by  private 
companies.  Therefore,  public  works 
programs  give  rise  to  a  major  sector  of  the 
private  economy.  That  sector  has  a 
considerable  presence  in  the  global 
marketplace  also,  although  not  as  dominant 
a  place  as  it  once  had. 

Federal  government  research  support 
and  trade  policies  could  be  important  to  the 
U.S.  construction  equipment  and  public 
works  engineering,  management,  and 
construction  industries.  A  more  efficient 
and  productive  U.S.  infrastructure  industry 
could  not  only  be  more  internationally 
competitive  but  it  also  could  help  increase 
the  productivity  of  U.S.  infrastructure. 

Conclusions  About  the  Economy 

The  previous  sections  argued  that  (1) 
infrastructure  services  complement  private 
capital  investment  and  support  economic 
growth;  (2)  a  persistent  imbalance  between 
public  and  private  capital  investments  could 
retard  economic  growth;  (3)  the  forces  of 
international  competition  and  economic 
restructuring  are  changing  the  sectoral 
composition  of  regional  economies  and  their 
demands  for  infrastructure  services;  and  (4) 
the  infrastructure  sector  of  the  private 
economy  is  significant  to  the  nation. 

Inter-metropolitan  economic 
transactions,  as  well  as  transactions  within 
the  nation’s  economic  regions,  are  important 
to  the  national  economy.  Linkages  between 
regions  are  important  for  the  export-oriented 
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growth  of  individual  regions,  as  wdl  as  for 
overall  national  growth.  Therefore,  under 
the  comm^ce  clause  of  the  U.S.  Ctmsti- 
tution,  the  federal  government  has  an 
interest  in  facilitating  such  linkages  and  in 
guaranteeing  an  adequate  level  and  quality 
of  infrastructure  services  necessary  to 
promote  such  inter-regional  exchanges. 
These  interests  include  the  interstate 
highway  system,  other  interstate  transpor¬ 
tation  networks  (e.g.,  harbors,  water 
navigation,  canals,  inland  waterways,  and 
the  national  airways),  telecommunications 
networks,  environmental  protection,  and 
water  resources. 


Similarly,  intra-metropolitan 
transactions  are  important  to  the  aggr^ate 
level  of  activity  in  the  nation’s  ecommiy  as 
a  whole.  However,  in  contrast  to  inter¬ 
regional  activities,  where  the  systemic  or 
network  effects  of  infrastiw^ture  facilities 
are  the  major  ccmcem,  the  internal 
infrastructure  systems  must  focus  cm  the 
unique  economic  structure  of  each  r^ion 
and  the  benefits  of  infrastructure  services 
actaning  to  individual  businesses  and 
persons  within  the  region.  Thus,  state, 
local,  and  regional  organizations  have  the 
greatest  interest  in  tailoring  these  systems  to 
local  conditions. 
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Infrastructure  Dedsion-Making 

The  final  dement  in  understanding 
and  improving  the  value  of  America’s 
infrastructure  is  the  decision-making 
process.  The  success  of  an  infrastructure 
investment  decision  rests  not  only  on  the 
allocation  of  funds  to  projects  consistent 
with  national  purposes,  but  also  on 
mastering  the  r^ulatory  environment  within 
which  the  decision  is  made,  and  on  getting 
the  decision  made  in  a  timely  fashion. 

National  Infrastructure  Purposes  and 
Needs 

To  a  significant  extent,  the  value  of 
infrastructure  is  in  the  eye  of  the  beholder. 
It  takes  vision  and  established  national 
purpose  to  create  value  in  major  infra¬ 
structure  systems.  Neither  benefit-cost 
analysis  nor  any  other  technical  method  of 
economic  analysis  will  create  much  value 
unless  guided  by  broader  purposes-purposes 
such  as  those  that  guided  the  great  American 
public  works  thrusts  of  the  past,  which  were 
listed  near  the  beginning  of  this  paper. 

Therefore,  a  federal  interagency 
infrastructure  strategy  should  rest  on  a  clear 
articulation  of  the  values  of  infrastructure  to 
America.  Potential  initiatives  that  may  elicit 
some  national  interest  might  include  the 
following: 

•  Interconnect  underground  and 
surface  supplies  of  water  where 
feasible  so  they  can  be  managed 
together. 

•  Update  America’s  ports  and 
waterways  to  meet  the  growing 
challenges  of  international 
competition. 

•  Spe^  goods  to  and  from 
America’s  shores,  and  from 
coast-to-coast,  to  make  sure  that 
this  nation  remains  one  of  the 
world’s  .ost  efficient  traders. 


•  Build  high-qieed  rail  links  in 
ceHidn  high-^sity  corridors  to 
link  major  metr^litan  areas 
most  efficiently  and  to  relieve 
overcrowded  airqnce. 

•  Expand  America’s  airport  and 
air-traffic  ctmtrol  systems  to  help 
keep  Andean  the  most  mobile 
and  easily  accessible  country  in 
the  world. 

•  Conquer  urban  congestion  to 
reduce  inefficiencies  in 
metropolitan  America. 

•  Perfect  and  ^ly  the  technologies 
needed  for  practical  and 
cost-effective  intelligent 
vehicle-highway  systems,  and 
build  such  systems  to  vastly 
increase  the  capacity  and  safety  of 
existing  roadways,  thereby 
minimizing  the  environmental 
impact  of  the  otherwise  needed 
major  new  facilities. 

•  Enhance  water  purification 
technologies,  including 
economical  desalination,  to 
relieve  pressures  on  surface  and 
groundwater  resources  in  arid 
areas. 

•  Achieve  a  high  degree  of 
recycling  for  solid  and  hazardous 
wastes  to  make  the  American 
economy  more  efficient  and  to 
avoid  environmental  degradation. 

Federal  research  resources,  interstate 
commerce  responsibilities,  partnerships  with 
industry  and  universities,  and  inter¬ 
governmental  aid  all  could  play  important 
parts  in  achieving  such  initiatives.  In 
particular,  the  coordinated  use  of  federal 
laboratories  could  be  important. 

Interagency  cooperation  in  achieving 
authorized  nation^  infrastructure  goals  will 
be  necessary  because  of  the  close  ties 
between  development  projects  and  environ¬ 
mental  protection.  One  way  of  viewing  this 
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link  is  to  recognize  that  the  environment 
suffers  when  public  works  are  neglected. 
Arnica  has  a  strong  commitment  to 
enviimimental  protection,  but,  according  to 
the  National  Council  on  Public  Works 
Improvemoit,  we  are  n^lecting  our  public 
works.  Combining  the  strengths  of  our 
public  works  agencies  with  our  environ¬ 
mental  protection  agencies  might  serve  all  of 
these  agencies  well. 

The  Regulatory  Environineiit 

Regulation  is  a  ubiquitous  companion 
of  public  works.  It  includes  economic 
regulation  (or  deregulation),  environmental 
regulations  of  many  different  types,  safety 
regulations,  and  land-use  regulations. 

Many  different  decision-makers  are 
involved  in  these  regulatory  matters.  Often, 
they  operate  quite  independently  of  the 
decision-makers  responsible  for  making  the 
investment  decision.  Economic  regulation 
or  deregulation  can  affect  the  economic 
viability  of  services  provided  by  the  project 
or  system.  Overlapping  and,  in  some  cases, 
incompatible  environmental  regulations  have 
become  so  complex  that  they  often  add 
several  years  of  debate,  redesign, 
mitigation,  and  accommodation  before  any 
decision  can  be  reached.  Safety  regulations 
may  cause  redesign  of  a  project.  Land-use 
regulations  may  thwart  tli&  siting  of  many 
public  works  projects.  It  is  not  uncommon 
for  federal,  state,  and  local  governments  all 
to  get  involved  in  the  decision-making 
process  before  any  final  investment  decision 
can  be  made. 


Three  problems  in  the  regulatory 
arena  appear  to  be  of  particular  concern. 
One  is  Aat  each  of  the  regulatory  decisions 
preceding  the  investment  decision  may  be 
carried  out  serially  rather  than  in  parallel, 
thereby  multiplying  the  amount  of  time 
needed  to  obtain  the  necessary  clearances. 
The  second  problem  is  that  regulations 
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ftequoitly  change  during  the  long  period  of 
time  required  to  traverse  the  whole 
r^ulatory  process,  making  some  reviews 
start  over  again.  The  third  problem  is  that 
when  federal  agencies  disagree  about  a 
project,  there  appears  to  be  no  forum,  short 
of  intervoition  by  the  Ctmgress,  to  bring  the 
parties  togeth^  to  mediate  the  di^te  in  a 
timely  fashion  so  that  the  federal 
government  can  qpeak  vrith  a  single  voice. 

Proposals  for  regulatory  stability  and 
"single  permit"  processes  have  been  inade, 
tried,  or  implemented  to  some  extent  in  a 
few  places,  but  generally  they  have  not 
achieved  notable  success.  The  independence 
of  each  regulatory  authority  is  jealously 
guarded  in  most  cases.  This  independence 
is  not  only  an  intergovernmental  issue,  but 
also  an  issue  of  diverse  and  conflicting 
values  being  strongly  held  by  the  many 
different  interests  represented  in  the  public 
policy  arena.  As  greater  experience  is 
gained  with  the  regulations  affecting  public 
works,  new  enactments  can  be  expected  to 
become  fewer,  and  techniques  for 
streamlining  their  administration  may 
become  better  known. 

During  the  past  two  decades,  the 
federal  government’s  traditional  practice  of 
working  cooperatively  with  state  and  local 
governments,  using  flnancial  and  technical 
assistance  to  achieve  common  goals,  has 
been  giving  way  to  greater  use  of  federal 
preemptions  and  mandates.®*  The 
environmental  protection  field,  in  particular, 
illustrates  this  shift  toward  unfunded 
regulations,  compounded  by  a  complex  set 
of  interrelationships  among  concurrent 
regulations  administered  by  several 
cooperating  federal  agencies.  A  current 
ACIR  study  is  examining  the  complex  of 
federal  environmental  protection  regulations 
to  see  what  might  be  done  to  simplify  and 
coordinate  it  so  that  state  and  local  public 
works  projects  can  comply  more  easily.*® 


Poformuice  Measures 


The  states  also  place  unfunded 
mandates  on  local  governments,  along  with 
substantial  local  revenue  limitations.^  In 
the  public  works  field,  the  result  of 
unfunded  mandates  placed  on  local  govern¬ 
ments  by  federal  and  state  governments  has 
beoi  to  pass  increasing  proportions  of 
infrastructure  costs  along  to  developers.” 
The  principal  means  have  beoi  impact  fees, 
man^toiy  community  associations,”  and 
negotiated  exactions. 

Timely  Decisions 

The  National  Council  on  Public 
Works  Improvement  found  that  many  public 
works  investment  decisions  that  formerly 
took  a  year  or  two  to  make,  now  typically 
may  tsikt  as  long  as  10  or  IS  years. 
Planning  often  is  not  done  that  far  in 
advance,  or  if  it  is,  the  plans  often  cannot  be 
held  in  effect  that  long.  Therefore,  by  the 
time  many  public  works  decisions  are  made, 
they  run  the  risk  of  being  too-little-too-late, 
or  even  inappropriate. 

CM)viously,  the  longer  it  takes  to 
make  the  decision,  the  more  the  project  will 
cost.  It  is  not  uncommon  for  die  costs  of 
delay  to  make  projects  too  expensive  to 
pursue.  The  environmental  decision-making 
process  usually  is  the  most  lengthy,  so 
anything  that  can  be  done  to  shorten  it-as 
discussed  above-could  benefit  public  works 
programs. 


At  sevoal  points  in  this  it  has 
beoi  noted  that  measures  of  the  services 
provided  by  public  works  genoally  are  not 
available.  This  situation  cripples  good 
decision-making.  It  makes  it  impossible  to 
demonstrate  quantitatively  and  convincingly 
how  much  die  economic  return  to  invest- 
meit  is,  who  boiefits  how  much,  what  the 
costs  are,  how  costs  should  be  allocated 
among  users  and  (Mher  boieficiaries,  what 
the  effects  of  price  changes  are  on  the  use  of 
services,  whether  and  how  much  main¬ 
tenance  is  being  deferred,  and  how  much  the 
environmrat  is  being  damaged  or  boiefitted. 

Each  of  these  performance  measures 
is  needed  by  decision-makers  to  increase  the 
value  of  infrastructure.  Each  of  these 
measures  also  is  needed  by  the  public  to 
hold  the  decision-makers  accountable.  One 
place  to  start  might  be  with  the  current 
effort  of  the  Govemmrat  Accounting 
Standards  Board  to  establish  standards  for 
public  asset  accounting  and  the  measurement 
of  services.”  Another  beginning  point 
might  be  to  improve  and  expand  the  FHwA 
and  UMTA  performance  rqwrting  systems, 
and  to  develop  similar  systems  for  other 
types  of  infrastructure. 

With  public  funds  as  scarce  as  they 
are  currently,  an  important  tey  to  having 
adequate  infrastructure  is  to  learn  to  invest 
smarter.  Better  performance  measures  are 
essential  to  this  task. 
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EXECUTIVE  SUMMARY 


This  psqier  focuses  on  the  following 
techniques  for  implemoiting  alternative 
infrastructure  strat^ies:  funding  mechan¬ 
isms,  allocating  responsibilities,  and 
management  tools. 


Understanding  Finding  Meclianisnis 

There  are  many  ways  governments 
can  fimd  public  works  projects.  Taxes,  user 
fees,  earmarked  fimds,  intergovernmental 
aid,  borrowing,  and  private  sector  financing 
are  ail  frequently  used.  Even  with  all  of 
these  options,  however,  the  dollars  raised 
often  are  not  enough  to  meet  current  or 
future  infrastructure  needs.  In  1988,  in 
response  to  these  funding  inadequacies,  the 
National  Council  on  Public  Works 
Improvement  (NCPWI)  called  for  up  to  a 
doubling  of  the  present  rate  of  infrastructure 
investment  by  federal,  state,  and  local 
governments,  and  the  private  sector. 

The  role  of  state  and  local 
governments  as  providers  of  public  goods 
and  services  has  grown  dramatically  over 
the  last  10  to  IS  years,  while  that  of  the 
federal  government  has  decreased.  Between 
1981  and  1988,  state  and  local  revenue 
collections  and  direct  expenditures  increased 
at  a  rate  nearly  twice  as  great  as  that  for  the 
federal  government.  In  addition,  between 
1978  and  1988,  while  federal  aid  to 
individuals  remained  constant  as  a  share  of 
federal  outlays,  all  other  federal  subsidies 
fell  to  their  lowest  level  since  1963.  At  the 
same  time,  there  has  been  a  shift  of 
emphasis  in  federal  infrastructure  assistance 
from  environmental  to  transportation 
programs,  and  from  programs  paid  for  by 
general  revenues  to  programs  supported  by 
user  charges  and  earmarked  taxes. 


State  and  local  governments  now  are 
assuming  greater  responsibility  fw  providing 
public  infrastructure  financing.  But  as  they 
do,  they  must  face  state  constitutirMial  and 
statutory  limitatimis  (xi  tteir  ability  to  issue 
l(xig-term  dd>t.  In  addition,  local  govern- 
moits  can  levy  only  those  taxes  that  the 
state  has  authorized.  The  dominant  local 
tax"the  local  property  tax-varies  in 
importance  as  a  source  of  local  revraue 
bemuse  of  differrat  state  restrictions,  but  it 
still  generates  nearly  three-fourths  of  overall 
local  tax  revenues. 

Policy  makers  must  balance  the 
interdependent  questions  of  amount,  sources, 
and  methods  of  infrastructure  financing 
against  current  budget  constraints.  They  are 
under  pressure  to  seek  more  funds  outside 
the  general  budget,  and  they  often  turn  to 
infrastructure  services  that  have  identifiable 
beneficiaries.  These  services  can  be  priced 
so  that  direct  users,  indirect  beneficiaries, 
and  producers  of  wastes  pay  the  costs 
associated  with  their  activities  through 
earmarked  taxes  and  fines,  user  fees,  special 
districts,  and  debt  financing.  To  increase 
these  revenues,  policy  makers  must 
demonstrate  to  voters  and  legislators  clear 
and  explicit  benefit-cost  relationships. 


Allocating  Responsibilities 

In  1987,  NCPWI  found  a  complex 
mixture  of  federal,  state,  local,  special 
district,  and  private  roles  in  infrastructure. 
Intergovernmental  and  public-private 

partnerships,  the  Council  determined,  were 
common  in  the  planning,  financing, 
building,  operating,  and  regulating  of  public 
works  projects.  Future  changes  in 

infrastructure  responsibilities  are  litely,  and 
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may  be  jHompted  by  commcm  concerns 
about  research,  federal  trust  funds,  federal 
and  state  mandates,  the  scale  of  projects, 
potentials  for  r^ional  approach^,  and 
inter-inovider  tensi<ms. 

When  evaluating  public  works 
programs  and  services,  the  key  challenge  is 
to  clarify  the  intergovonmental  and  private 
sector  roles,  and  match  respcmsibility  with 
authority  and  accountability.  The  process  of 
(telineating  roles,  while  never  easy,  should 
be  based  on  a  well  conceived  sense  of 
national  purpose  and  an  understanding  of  the 
proper  balance  among  the  levels  of 
govemmmit.  This  task  can  be  simplified  by 
considering  principles  justifying  federal 
involvem«it,  criteria  for  relinquishing 
federal  responsibility,  and  s^ropriate 
methods  for  implementing  shared 
responsibilities. 

The  private  sector’s  role  in 
infrastructure  financing  can  be  either  direct 
or  in  the  form  of  public-private  cooperation. 
The  direct  sqiproach  works  well  when 
infrastructure  demands  are  growing  rapidly 
and  users  who  have  the  ability  to  pay  can  be 
identined. 


Many  localities  have  begun  to  require 
developers  to  finance  off-site  as  well  as 
on-site  infrastructure.  Direct  private 
financing  methods  include  impact  fees, 
mitigation  fees,  developer  exactions,  system 
development  charges,  and  the  lite.  Even 
when  Ae  use  of  direct  private  financing  is 
appropriate,  however,  it  typically  accounts 
for  only  approximately  one-third  of  the 
infrastructure  costs  of  new  development. 


Public-private  partnerships  have 
received  increasing  attention  over  the  last 
decade.  These  partnerships  range  from 
contracted  services  to  private  ownership, 
(^ration,  and  maintenance  of  facilities; 
frequently  the  private  options  are  supported 
by  tax  benefits. 
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These  partnmships  have  a  number  of 
advantages  ai^  potential  disadvantages  diat 
should  be  considrmd  before  municipalities 
rater  into  them.  While  public-imvale 
cooperation  may  help  to  relieve  municipal 
budgets,  too  mu^  jxivatization  of 
infrastructure  can  disrupt  public  planning. 
As  nimre  private  money  flows  into  public 
works  financing,  once-public  infrastructure 
decisions  increasingly  b^me  influraced  by 
the  private  sector.  The  result  may  be  an 
increased  tradracy  for  public  works 
decisions  to  follow  rather  than  lead 
developmrat,  and  for  n^otiations  with 
particidar  developers  to  displace  public 
planning. 


Improving  Management  Tools 

Federal  public  works  programs 
typically  have  required  r^onal,  statewide, 
and  load  planning  by  recipients  of  federal 
aid.  The  concerted  effort  by  many  different 
federal  agencies  in  the  1960s  and  1970s  to 
fond  and  require  regional  planning  both  in 
metropolitan  and  non-metropolitan  areas, 
gave  way  in  the  1980s  to  the  disappearance 
of  most  federal  requirements  and  funding  for 
regional  planning. 

In  addition  to  general  plans,  capital 
improvements  programming  and  budgeting 
generally  have  been  required.  Capital 
improvement  programs  typically  lay  out  a 
5-year  series  of  projects  to  be  built 
sequentially  in  such  a  way  as  to  accomplish 
systemwide,  areawide,  or  statewide  goals. 
iMthough  capital  improvemrats  planning 
makes  sense  for  fed^-aid  recipients,  the 
idea  of  a  national  c£q>ital  budget 
encompassing  construction  grants  to  state 
and  local  governments  has  nevra  achieved 
consensus.  There  is  not  the  same  need  for 
the  federal  government  to  operate  under  a 
balanced  budget  rule,  coordinate  funds  from 
different  sources,  or  strictly  segregate 
operating  and  capital  funds  from  one 


anotliv,  as  is  the  case  for  state  and  local 
governments. 

AltlKHigh  federal,  state,  and  local 
regulation  of  die  design,  planning,  con¬ 
struction,  and  operation  of  public  wOTks 
projects  is  necessary,  taken  together,  the 
process  can  be  highly  complex  and  time 
(xmsuming  fcM*  public  works  managers  and 
policy  makers.  The  r^ulatory  process 
needs  to  be  simplified,  and  the  costs  of 
mandates  may  n^  to  be  reimbursed  in 
some  cases.  The  Advisory  Commission  on 
Intergovernmental  Relations  has 
recommoided  that  federal  preemptitm  of 
state  and  local  powers  be  reserved  for  those 
cases  where  a  clear  national  purpose  is 
s^ed,  and  that  mandated  costs  be 
reimbursed  to  the  extent  that  they  are 
incurred  by  a  local  or  state  government 
while  benefits  accrue  more  widely. 

NCPWI  has  suggested  a  number  of 
ways  to  improve  the  performance  and 
efficiency  of  the  regulatory  processes  that 
link  bro^  regional  planning,  construction- 
oriented  capital  improvement  programming, 
and  the  regulation  of  land  development. 
The  recommended  improvements  would 
require  more  and  better  data,  reported  more 
frequently  and  more  publicly.  The  wide- 
spr^  availability  of  personal  computer 
increases  the  probability  that  such  systems 
will  be  established  and  will  lead  to  improved 
performance  of  the  nation’s  infrastructure. 


Developing  a  Federal 
Infrastructure  Strategy 

Historically,  many  mechanisms  have 
been  used  for  developing  and  coordinating 


pdides  invtdving  multiple  federal  agencies. 
A  review  of  them  suggests  models  for 
developing  a  federal  interagency 
infrastructure  strategy.  Their  current 
suitability  and  w(»th  shtMild  be  examined. 

A  sound  next  stq>  in  devdoping  a 
federal  infrastructure  strategy  will  be  to 
convene  a  national  seminar  on  key  infra¬ 
structure  issues.  This  seminar  will  be 
designed  to  bring  togdher  various  public 
works  actors  who  can  help  set  an  agoi^  for 
developing  a  naticmal  public  works  strat^y 
in  the  1990s.  The  types  of  issues 
considered  might  include: 

•  Establishing  national  purposes  for 
infrastructure; 

•  Identifying  appropriate  federal 
responsibilities  and  relationships; 

•  Forming  federal  interagency 
partnerships;  and 

•  Enhancing  federal,  state,  local,  and 
private-sector  infrastructure 
partnerships. 

Focus  groups  will  be  used  to  prqjare  the 
topics  and  background  materials  distributed 
U)  participants  prior  to  the  seminar  so 
{xulicipants  can  come  prq)ared  to  negotiate 
a  common  approach.  The  results  of  the 
seminar  are  expected  to  be  published  and 
disseminated  to  a  wide  audience. 

While  such  a  national  seminar  is  only 
the  first  step,  it  is  expected  to  foster  the 
sharing  of  ideas,  establish  networks,  and 
build  momentum  for  further  progress  in 
developing  a  national  infrastructure  strategy. 
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Purpose  and  Scope  of  this  Paper 

The  U.S.  Army  Corps  of  Engineers 
has  been  funded  to  work  in  partnership  with 
other  federal  agencies  and  with  state  and 
local  governments  to  develop  a  federal 
infrastructure  strategy  involving  the  private 
sector.  This  is  one  of  a  series  of  papers 
examining  issues  for  consideration  in 
developing  this  strategy. 

This  paper  focuses  on  techniques  for 
implementing  alternative  infrastructure 
strategies.  For  purposes  of  this  paper, 
"infrastructure"  refers  to  the  major  public 
works  systems  that  assist  the  nation  and  its 
communities  to  function  effectively  and 
efficiently  as  places  where  people  live,  do 
business,  and  strive  for  a  better  life.  These 
public  workS“broadly  speaking— include 
transportation,  environmental,  communi¬ 
cations,  and  energy  systems.  These  systems 
are  further  defined  and  discussed  in  another 
paper  in  this  series  entitled  "The  Value  of 
Infrastructure  to  America."  (See  Appendix 
A  of  this  report.  The  public  and  private 
sectors  both  play  important  roles  in 
providing  these  essential  infrastructure 
systems  now,  and  will  continue  to  do  so  in 
the  future. 

The  subjects  assigned  to  be  covered 
within  the  overall  topic  of  implementation 
fall  generally  within  four  groups: 


•  funding  mechanisms  (including 
identifying  them  and  examining 
their  problems  and  constraints); 

•  concepts  of  responsibility 
(including  "user  pays"  and 
"beneficiary  pays"  components); 

•  allocating  responsibilities  (among 
federal,  state,  and  local 
governments,  and  between  the 
public  and  private  sectors);  and 

•  management  tools  (including 
federal  funding  policies,  the  use 
of  capital  budgeting,  the  funding 
of  R&D  and  demonstration  pro¬ 
jects,  and  methods  of  balancing 
demands  for  services  with  costs). 

In  examining  these  subjects,  it  has 
seemed  wise  to  expand  three  of  them 
somewhat.  The  subject  of  funding 
mechanisms  has  been  expanded  to  include 
consideration  of  the  effects  of  present  trends 
toward  scarcity  of  funds  for  public  works. 
Under  concepts  of  responsibility,  the 
principle  that  polluters  should  pay  for 
clean-ups  has  b^n  added.  And,  to  the 
discussion  of  management  tools  has  been 
added  regulatory  tools  and  consideration  of 
the  need  for  new  approaches  that  link  the 
exercise  of  spending  and  regulatory  powers. 

Finally,  this  paper  concludes  with 
some  thoughts  about  how  to  develop  a 
workable  federal  interagency  infrastructure 
strategy. 
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Understanding  Funding 
Mechanisms 

Overview  of  Funding  Sources 

The  federal,  state,  and  local 
governments  in  America  each  have  a  range 
of  independent  revenue  sources  available  to 
them.*  In  recent  times,  the  federal 
government  has  relied  most  heavily  on 
income  taxes  and  wage  taxes;  most  states 
have  relied  mainly  on  a  combination  of 
income  and  sales  taxes;  and  local  govern¬ 
ments  have  relied  largely  on  real  estate 
taxes.  Of  course,  each  government  has 
numerous  other  less  productive  taxes, 
including  transaction  taxes  on  such  things  as 
imports,  airline  tickets,  motor  vehicle 
registration,  and  recording  of  deeds,  plus 
excise  taxes  on  such  products  as  alcoholic 
beverages,  cigarettes,  amusements,  and 
gasoline. 

Besides  taxes,  public  revenues  also 
are  derived  from  a  wide  variety  of  user  fees, 
lotteries,  mineral  royalties,  leases,  special 
assessments,  fines,  interest  earnings,  and 
other  non-tax  sources. 


Both  tax  and  non-tax  revenues 
sometimes  are  earmarked  for  particular 
spending  purposes.  This  is  a  quite  common 
technique,  in  fact,  in  the  public  works  field. 
Such  earmarking  can  be  accomplished  in 
three  basic  ways:  (1)  b^  establishing  a 
special  district  to  collect  and  spend  the  funds 
on  a  well  deflned  (usually  single)  purpose, 
(2)  by  establishing  a  special  trust  fund  into 
which  a  general  government  deposits 
earmarked  funds  and  from  which  it  makes 
designated  program  expenditures,  and  (3)  by 
legislative  set-asides  in  revenue  and 
appropriations  acts  that  produce  results 
similar  to  a  trust  fund.  Examples  are  state 
and  local  water,  sewer,  soil  conservation, 
and  transit  districts,  and  the  federal  trust 
funds  for  waterways,  harbors,  highways, 
and  air  transportation. 
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In  addition  to  each  govemm^t’s  own 
sources  of  revalue,  federal  aid  is  important 
to  state  and  local  governments,  and  state  aid 
is  important  to  local  govemmoits.  In  the 
public  works  field,  federal  aid  has  beoi 
particularly  important  for  water  pollutitHi 
control,  highways,  mass  transit,  airports 
community  development,  and  small  water¬ 
shed  development.  State  aid  has  been 
important  largely  for  highways,  mass  transit, 
and  water  pollution  control. 

There  are  several  forms  of  inter¬ 
governmental  aid  for  public  works: 
categorical  grants,  block  giants,  revenue 
sharing,  low-interest  loans,  loan  guarantees, 
cooperative  agreements  with  cost  sharing, 
and  tax  exemptions  for  borrowing  to  finance 
public  works.  These  are  described,  more 
fully  later  in  this  paper. 

In  addition  to  using  current  revenues 
and  intergovernmental  aid  to  meet  public 
works  needs,  governments  frequently 
borrow  in  the  private  bond  markets.  For 
state  and  local  governments,  capital 
improvement  borrowing  is  the  only  kind  of 
long-term  debt  they  may  create.  Federal  tax 
exemptions  of  the  interest  earned  on  state 
and  local  bonds  help  to  hold  interest  rates 
down,  and  state  assistance  to  small  local 
governments  frequently  is  helpful  in 
allowing  those  localities  to  borrow  at 
favorable  rates. 

The  federal  government  can  borrow 
without  constitutional  limit,  but  state  and 
local  governments,  including  special 
districts,  must  operate  within  balanced 
budgets  each  year.  Full  debt  service  on  any 
long-term  capital  borrowing-including 
scheduled  principal  repayments  and  current 
interest-must  be  funded  in  state  and  local 
budgets  under  the  terms  of  state 
constitutions  in  all  but  one  state. 

In  addition  to  balanced  budget 
requirements,  state  constitutions  and  laws 


place  various  other  limits  on  state  and  local 
authority  to  tax  and  borrow.  Usually,  these 
limits  fall  hardest  on  local  governments. 
Nevertheless,  many  state  and  local 
governments  meet  political  limitations  on 
taxing  and  borrowing  before  they  reach  their 
legal  limits. 

In  addition  to  using  public  funds  to 
meet  infrastructure  needs,  governments  have 
options  for  turning  to  the  private  sector. 
Tliese  options  include  regulations  that 
mandate  private  action,  negotiated  cost 
sharing,  or  simple  non-performance  in  the 
public  sector  ftat  induces  private  infra¬ 
structure  spending  out  of  self-interest.  The 
1980s  produced  many  studies  of  such 
"creative"  finance  schemes.^ 

From  this  overview,  it  can  be  seen 
that  there  are  many  funding  mechanisms  to 
choose  from  when  public  works  dollars  are 
needed.  The  problem  is  that  even  with  so 
many  options,  the  dollars  available  too  often 
fall  short  of  meeting  the  need.^ 

Current  Trends  and  Constraints  in 
Funding  Infrastructure 

As  a  result  of  initiatives  over  the  last 
10  to  IS  years  to  realign  the  American 
federal  system,  state  and  local  governments 
have  became  more  important  providers  of 
public  goods  and  services.  Between  1981 
governments  of  their  own  funds  increased  81 
percent,  while  federal  own-source  spending 
for  civilian  services  increased  only 
47  percent.  At  the  same  time,  local  revenue 
collections  increased  86  percent,  and  state 
revenue  collections  increased  80  percent, 
while  federal  revenues  rose  just  41  percent. 
If  these  trends  continue  throughout  the 
1990s,  state  and  local  governments  will  be 
the  majority  partners  in  financing  domestic 
programs  before  the  year  2000. 

This  realignment  of  the  federal 
system  has  reduced  federal  subsidies  to  state 


and  local  governments.  While  federal 
grants-in-aid  for  payments  to  individuals 
remained  a  relatively  constant  share  of 
federal  outlays  between  1978  and  1988,  all 
other  grants  fell  by  more  than  half—from 
11.7  percent  of  federal  outlays  in  1978  to 
S.l  percent  in  1988,  their  lowest  level 
since  1963. 

Similarly,  Congress  has  modified 
tax-exempt  bond  law  five  times  in  the 
1980s,  with  changes  made  by  the  Tax 
Reform  Act  of  1986  being  the  most 
significant.  The  Supreme  Court  opoied  the 
door  for  further  limitations  in  state  and  local 
tax-exempt  debt  in  its  South  Carolina  v. 
Baker  decision,  which  said,  in  essence,  that 
state  and  local  governments  do  not  have  a 
constitutional  right  to  issue  tax-exempt  dd>t; 
it  is  a  congressionally  granted  privilege. 

More  detailed  evidence  on  the  trends 
in  federal  subsidies  to  state  and  local 
governments  for  financing  public 
infrastructure  follows  below. 

Federal  Grants-In-Aid.  Most 
public  works  are  local,  but  the  federal 
government  traditionally  has  funded  a 
significant  share  of  capital  investment 
(construction  funds)  in  ^1  categories  of 
public  infrastructure  excq>t  water  supply  and 
solid  waste.  In  the  aggregate,  local 
governments  pay  for  about  two-thirds  of 
operations  and  maintenance  expenditures, 
but  only  about  one-quarter  of  construction 
and  new  equipment  costs.  In  mass  transit, 
wastewater,  water  supply,  and  solid  waste, 
local  governments  pay  virtually  all 
operations  and  maintenance  expraditures 
and,  except  for  mass  transit,  most  of  the 
capital  investments  as  well.^ 

However,  these  traditional  patterns 
are  changing.  The  Consolidated  Federal 
Funds  Report  (CFFR)  for  1983  and  1986 
reveal  recent  trends  in  federal  aid  to  state 
and  local  governments  for  public 
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infrastructure.  Of  the  more  than  800  federal 
grant  programs  listed  in  the  CFFR  in  1986, 
46  were  identified  as  falling  directly  into  the 
public  infrastructure  categories  discussed 
here.  Of  these  46  programs,  four-airports 
and  airways,  mass  transit,  highways,  and 
wastewater-accounted  for  98.3  percent  of 
the  $21.1  billion  of  federal  assistance  to 
state  and  local  governments  for  infra¬ 
structure  in  1986.^  From  1983  to  1986, 
obligations  increased  by  nearly  SO  percent 
for  airports  and  airways;  nearly  one-quarter 
for  mass  transit;  and  16  percent  for 
highways  and  bridges.  Obligations  for 
wastewater  treatment  assistance  programs 
declined  by  36  percent  over  this  period. 


In  the  aggregate,  these  trends 
indicate  a  general  shift  of  emphasis  in 
federal  infrastructure  assistance  programs 
from  environmental  to  transportation 
programs.  They  also  indicate  a  shift  from 
programs  paid  for  by  general  revenues,  to 
programs  supported  primarily  by  user 
charges  or  by  earmarked  tax  revenues.^ 
This  is  consistent  with  research  that  suggests 
that  programs  funded  by  earmarked  tax 
revenues,  user  charges  and  special  districts, 
which  link  financing  with  services  provided, 
generally  gain  voter  acceptance  easier  than 
those  ^nded  by  increases  in  general 
revmues.^  With  Ae  exception  of  the  Urban 
Mass  Transportation  Administration’scapital 
improvement  grant  program,  these  major 
programs  distribute  funds  to  recipient 
governments  by  formula  or  on  a  project 
basis  subject  to  a  formula  distribution. 


Tax-Exempt  Debt.  State  and  local 
governments,  when  raising  capital  for 
investing  in  public  infrastructure,  often  issue 
dd)t  whose  interest  rncome  is  exempt  from 
federal  income  taxation.  Concern  about  the 
growing  volume  of  tax-exempt  bonds,  and 
the  associated  revenue  loss,  motivated 
Congress  in  1986  to  place  a  number  of 
restrictions  on  the  issuance  of  tax-exempt 
debt.*  Specifically,  Congress  systematically 
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narrowed  the  definition  of  public  purposes 
qualifying  for  tax-exempt  financing, 
established  state  c^  for  "private  activity” 
tax-exempt  dd)t,  eliminated  the  ability  of 
state  and  local  governments  to  earn 
arbitrage,  and  established  cost-of-issuance 
restrictions.  The  Supreme  Court’s  South 
Carolina  v.  Ifaker  decision  gives  Congress 
even  more  latitude  in  restricting  the  issuance 
of  tax-exempt  bonds. 

In  a  speech  in  May  of  1988, 
Representative  Rostenkowski,  Chairman  of 
the  House  Ways  and  Means  Committee,  told 
the  Council  of  Infrastructure  Finance 
Agencies  that  ”I  don’t  think  you’ll  see  any 
frontal  attack  on  the  tax  exempt  interest  paid 
on  infrastructure  bonds.  But  you  may  see  a 
spirited  debate  about  what  infrastructure 
means.”’  Thus,  while  Congress  may 
continue  to  further  restrict  the  issuance  of 
state  and  local  tax  exempt  debt,  it  appears 
there  may  be  some  support  for  infrastructure 
bonds  which  could  become  a  favored 
category  of  tax  exempt  bonds. 

In  April  1989,  Senator  Domenici 
sought  to  allay  that  concern  by  introducing 
S.700,  the  Environmental  Infrastructure  Act 
of  1989.  That  bill  would  amend  the  tax 
code  by  creating  an  environmental 
infrastructure  bond.  According  to  the  bill, 
95  percent  of  the  proceeds  of  such  a  state  or 
loc^  bond  would  have  to  be  used  to  provide 
infrastructure  facilities  which  are  defined  to 
include  sewage,  solid  waste  disposal, 
hazardous  waste  disposal,  and  water 
facilities  as  well  as  other  facilities 
constructed,  reconstructed,  rehabilitated,  or 
acquired  for  the  purpose  of  complying  with 
federal  statutes  and  regulations  administered 
by  the  Environmental  Protection  Agency. 
Iliese  bonds  would  be  exempted  from  most 
of  the  bond  restricted  contained  in  the  Tax 
Reform  Act  of  1986  (TRA86). 

With  large  federal  budget  deficits 
expected  to  continue  into  the  foreseeable 


future,  the  most  important  tax-exempt  bond 
policy  issue  may  be  where  to  draw  the  line 
betw^  which  activities  should  receive  such 
preferential  treatment  and  which  activities 
should  not. 

State  and  Local  Financial 
Constraints.  As  previously  noted,  the 
federal  government,  faced  with  continuing 
large  budget  deficits,  is  reducing  its  role  in 
financing  public  infrastructure.  As  a  result, 
state  and  local  governments  are  playing  a 
greater  role  in  providing  public  infra¬ 
structure  funding.  However,  there  are  a 
number  of  institutional  constraints  which 
may  limit  the  ability  of  state  and  local 
governments  to  meet  these  new  infra¬ 
structure  financing  responsibilities. 

The  most  relevant  constitutional 
constraints  are  those  that  limit  the  ability  of 
state  and  local  governments  to  issue  debt  to 
pay  for  long-term  capital  investments.  In 
1986,  38  states  had  some  form  of  consti¬ 
tutional  limits  on  state  borrowing.  Of  the 
twelve  states  that  had  no  constitutional 
limits,  six  required  some  form  of  super 
majority  (60,  67  or  75  percent  votes  by  the 
legislature)  to  incur  long-term  debt.  The 
remaining  six  states  had  no  constitutional 
limitations  on  state  borrowing  and  required 
a  simple  majority  vote  of  the  legislature. 
Those  six  states  are  Alaska,  Connecticut, 
Maryland,  New  Hampshire,  Tennessee,  and 
Vermont." 

In  1986,  42  states  had  some  type  of 
constitutional  or  statutory  limits  on  local 
governments’  ability  to  issue  long-term 
general  obligation  debt."  Of  the  eight 
states  that  have  no  constitutional  or  statutory 
limitations,  one  (California)  requires  a 
two-thirds  majority  vote  by  local  officials  or 
the  electorate  to  authorize  issuance  of  debt. 
The  remaining  seven  states  have  no  limits 
and  allow  all  jurisdictions  to  issue  general 
obligation  debt  with  a  simple  majority  vote 
of  the  local  officials  or  the  electorate. 


Those  states  are  Alaska,  Flrnida,  Maine 
(counties  only),  Maryland  (nondiartered 
counties  and  municipalities),  Nebraska, 
Tennessee,  and  Virginia  (counties  only). 

In  addition,  local  govemmoits  can 
(Hily  levy  those  taxes  that  the  state  has 
explicitly  authorized.  While  the  SO  state  and 
lo^  fiscal  structures  exhibit  significant 
diversity,  prcqierty  taxes  dominate  local  tax 
systems  nationally.  Among  all  potential 
revalue  sources,  the  prop^ty  tax  is  the  only 
one  available  to  all  general  purpose  local 
governments;  it  accounts  for  nearly 
three-quarters  of  local  tax  revmues. 

This  heavy  local  reliance  on  the 
property  tax  as  a  source  of  revoiue, 
notwithstanding,  a  significant  difference 
does  exist  among  the  states  in  the  relative 
importance  of  the  property  tax  as  a  source 
of  local  revenue  b^use  of  different  state 
tax  and  expenditure  limits  imposed  on  local 
governments.  Only  five  states  have  no 
controls  on  local  tiscki  actions-Connecticut, 
Maine,  New  Hampshire,  South  Carolina, 
and  Vermont.  Of  the  remaining  45  states, 
25  have  enacted  new  propnty  tax 
restrictions  since  1978"the  beginning  of  the 
tax  revolt  kicked  off  by  passage  of 
Proposition  13  in  California."  Most  of  the 
restrictions  apply  to  all  types  of  local 
governments,  but  several  apply  only  to 
school  districts.  Most  restrictions  2q>ply  to 
local  property  taxes,  but  11  states  limit  local 
genei^  revenue  or  general  expenditures.  Of 
the  45  states  with  some  sort  of  restrictions 
on  local  taxing  and  spending  powers,  32 
have  two  or  more  types  of  limitations. 

A  Financing  Strata  Tied  to  Benefits 

Since  the  federal,  state,  and  local 
govemmrats  must  live  within  annual  budget 
constraints  which  recently  have  limited 
public  works  spending  more  than  in  the 
past,  policy-makers  at  all  levels  of 
government  are  under  great  pressure  to  seek 
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more  funds  (Hitside  the  goieral  budget,  aiul 
to  omsidn’  how  to  get  the  most  benefit  from 
available  revalues. 

In  private  markets,  the  sale  of  goods 
and  services  finances  their  production. 
Consumer  demand,  including  a  willingness 
to  pay,  together  with  available  technology, 
dictates  the  producer’s  scale  of  operation 
and  producti(Hi  levels.  In  contrast,  this  link 
between  the  quantity  demanded  and  the  price 
paid  breaks  down  for  public  goods  that  are 
not  identified  with  individual  beneficiaries 
who  can  be  charged  in  relation  to  actual 
consumption. 

Infrastructure  services  are,  in  a 
sense,  a  hybrid  between  a  public  and  private 
good.  While  each  segment  or  component  of 
individual  categories  of  infrastructure  may 
have  private  good  characteristics,  the  system 
or  network,  in  the  aggregate,  has  value  to 
society  generally.  Thus,  government  at  all 
levels  has  a  stewardship  responsibility 
toward  the  continued  efficient  operation  of 
each  system  or  network,  e.g.  the  trans¬ 
portation  or  environmental  protection 
network.  However,  like  private  goods, 
these  individual  public  infrastructure 
facilities  also  provide  important  services  to 
identifiable  consumers.  Thus,  their  use  can 
be  measured  and  priced,  and  those  who  do 
not  pay  can  be  excluded  from  the  service. 
This  provides  governments  with  an  oppor¬ 
tunity  to  raise  extra  funds,  particularly  for 
most  elements  of  transportation,  water 
supply,  wastewater  treatment,  and  solid  and 
ha^dous  waste  facilities.  In  each  of  these 
cases,  charging  usas  directly  for  some 
portion  of  the  cost  of  providing  the  service 
recsqitures  a  fair  share  of  the  public  costs. 
To  the  extent  that  such  prices  accurately 
reflect  the  true  costs  of  providing 
infrastructure  services,  this  allocation  of 
charges  can  help  avoid  over  supplying  those 
services. 


In  (»da’  to  {KTHnote  economic 
efficiency  and  get  the  m<»t  benefit  from  a 
limited  level  of  resources,  public 
infrastructure  should  be  financed  by 
beneficiaries  whenever  possible.  Howevo*, 
this  principle  has  certain  limitatirms.  For 
example, 

•  User  fees  set  below  the  level 
necessary  to  cova  the  cost  of 
providing  the  service  or  facility 
may  not  provide  the  correct 
resource  allocation  signals. 

•  Isolating  financing  decisions  too 
narrowly  (hi  some  facilities 
ignores  the  amounts  to  be  qioit 
on  complemoitary  services. 

•  If  there  are  braeficiaries  who 
cannot  afford  to  cover  the  full 
cost  of  the  service,  general  fund 
subsidies  may  be  necessary. 

•  If  there  is  a  new  technology  being 
sqiplied  to  a  particular  service,  the 
ultimate  users  may  not  be  easily 
identifiable  or  may  be  unable  to 
shoulder  the  entire  risk  associated 
with  the  new  process. 

•  Beneficiaries  are  not  always  the 
same  as  users.  For  example,  in 
mass  transit,  the  beneficiaries  may 
include  not  only  the  riders  of  the 
mass  transit  system  but  only  the 
neighborhoods  that  have  less 
pollution,  the  automobile  drivers 
who  face  less  congestion,  and  the 
firms  that  get  additional  business. 
Similarly,  there  is  a  boiefit  to  the 
general  community  that  has  a  safe 
supply  of  potable  water  which 
does  not  transmit  communicable 
diseases. 

•  If  pollution  is  produced  and  soit 
downstream  or  downwind,  it  is 
the  polluter  who  should  be 
responsible  for  the  clean-up 
costs  rather  than  those  who  wcnild 
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"boiefit”  directly  from  the 
clean-up.  This  principle  is 
illustra^  by  the  "superfiind” 
hazardous  waste  clean-up 
program. 

Implementing  the  boieficiary  finance 
principle—along  with  its  corollaries-dqrends 
on  techniques  like  earmarked  taxes  and 
fines,  user  fees,  special  districts,  and  dd>t 
financing.  Each  of  these  financing  tech¬ 
niques  links  payments  with  boiefits,  but 
each  also  h^  certain  advantages  and 
limitations  as  briefly  outlined  below. 

Earmarked  Revenues.*^  Ear¬ 
marking  dedicates  revenues  from  certain 
sources  for  particular  expenditures.  This  is 
in  contrast  to  the  practice  of  combining  all 
revenues  into  a  general  fund  which  is  then 
appropriated  to  specific  activities  or 
expenditure  functions  through  an  unre¬ 
strained  budget  and  sqrpropriations  process. 
Thus,  earmarking  has  two  important  charac¬ 
teristics;  (1)  the  earmarking  is  done  by  the 
jurisdiction  that  imposes  the  tax,  user  fee, 
fine,  or  other  designated  revenue  source, 
and  (2)  earmarked  revenues  can  be  spent 
only  on  specific  activities,  and  they 
generally  are  not  subject  to  competition  wi^ 
other  expenditure  demands  in  the  annual 
budget  process. 

Some  form  of  earmarking  is  used  by 
federal,  state,  and  local  governments.  For 
example,  27  states  earmark  all  gas  tax 
revenues  for  highway  use,  both  to  guarantee 
a  reliable  revenue  source  and  to  ensure  that 
taxes  paid  are  linked  to  transportation 
benefits.  Similarly,  12  states  permit  local 
jurisdictions  to  levy  a  general  sales  tax 
dedicated  for  transportation  purposes'^  and 
4  states  earmark  at  least  a  porti(m  of  their 
lottery  revenues  for  infrastructure 
purposes. In  addition,  some  states 
earmark  revenues  from  specific  taxes  for 
ncm-transportation  infrastructure,  e.g., 
Maryland  levies  a  tax  on  boat  sales  which  is 


dedicated  to  the  state’s  clean  water  ixognm; 
Misstxiri  dedicates  0.1  pocent  of  the  state 
sales  tax  to  water  {HOgrams;  and  Washington 
dedicates  an  8  cent  per-pack  tax  on 
cigarettes  to  finance  its  clean  watm’ 
program.*^ 

Earmarking  of  specific  tax  revenues 
is  also  popular  with  the  federal  government. 
For  example,  taxes  on  cotain  chemicals  and 
hazardous  materials  are  earmarked  to  clean 
up  hazardous  waste  dumps.  In  the 
transportation  area, 

•  about  20  percoit  of  public 
expenditures  on  the  nation’s 
highways  are  financed  by 
earmarl^  federal  funds  derived 
primarily  from  taxes  on  motor 
vehicle  fuels  and  on  heavy 
vehicles; 

•  aviation  users  pay  taxes  which 
cover  about  one-fifih  of  total 
capital  investment  in  airport 
improvements,  100  percent  of 
federal  spending  on  aviation 
facilities,  equipment  and  research, 
and  a  small  percentage  of  the 
federal  costs  of  operating  the  air 
traffic  control  system;  and 

•  marine  users  pay  taxes  dedicated 
to  funding  the  improvemeit  of 
most  of  the  inland  waterways  and 
the  maintenance  of  deq;)water 
harbors  including  channel 
dredging.'* 

Proponents  of  earmarking  claim  that 
one  of  its  major  advantages  is  that  it  is  oftoi 
consistent  with  the  b^fits-received 
principle  of  taxation.  According  to  this 
view,  the  goals  of  economic  efficiency  and 
fiscal  equity  can  be  satisfied  whra  each 
taxpayer  contributes  to  the  cost  of  providing 
a  ^)ecific  service  an  amount  equal  to  the 
benefits  received  from  the  service. 

However,  when  the  link  between  the  tax 
"price"  paid  and  expenditure  benefits 
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received  cannot  be  demonstrated,  the  rnily 
real  justification  fw  such  earmarking  is 
political  and  fiscal  expediency.  For 
example,  earmarking  lottery  revenues  for 
infra^ructure  investments  d^  not  link  the 
"price"  paid  with  the  boiefits  received,  so 
there  is  no  real  efficiency  or  equity  gain;  it 
is  merely  politically  and  fiscally  expedient. 

Earmarking  also  can  be  a  way  to 
introduce  new  spending  programs  or  taxes  in 
^ite  of  fiscal  austerity.  Votm^  and 
legislators  often  are  more  likely  to  sq^nove 
a  new  tax  if  they  can  see  a  clear  benefit 
from  it.*’  For  example,  the  state  of  Iowa 
passed  a  feedstock  tax  on  fertilizers.  The 
revenues  are  earmarked  for  studying  the 
impact  of  fertilizer  use  on  the  pollution  of 
the  state’s  groundwater  supply  and  for 
developing  ways  to  protect  the  long-term 
supply  of  drinking  water  in  the  state. 
Funding  a  similar  program  from  general 
revenues  may  have  been  more  difficult. 

Finally,  earmarking  may  be 
necessary  to  assure  a  minimum  level  of 
spending  on  a  particular  activity.  However, 
the  ultimate  impact  of  such  earmarking  may 
vary  between  new  and  old  programs,  in  part 
because  legislatures  that  feel  unduly 
restricted  by  such  provisions  can  offset  them 
by  reallocating  other  program  funds.  The 
earmarked  funds  then  simply  replace  general 
funds  that  would  have  bera  spent  in  any 
event. 

Whether  or  not  they  actually  increase 
spending,  earmarking  provisions  can 
encourage  improved  prc^ram  planning  and 
management.  A  consistent  and  reliable 
revenue  stream  can  help  assure  that  funds 
are  available  whra  public  infrastructure 
needs  arise.  Such  stability  can  compensate 
for  short  terms  of  office  for  elected  officials 
and  the  prevalence  of  short-term  budgeting 
at  all  levels  of  govomment.^ 


However,  earmarking  also  has 
disadvantages.  Fot  »anq)le,  one  criticism 
of  earmarking  is  diat  it  hampers  effective 
budg^  control.  The  concern  is  that 
earmarking  interfoes  widi  the  ability  of 
elected  officials  to  shift  budget  {viorities  as 
(XMiditions  and  voter  prefermces  change.^* 
In  Montana,  for  example,  earmaiidng 
provisitms  are  so  pervasive  that  they  create 
serious  fiscal  management  problems  for  die 
state.^  Some  of  the  fiscal  rigidity  imposed 
by  extmsive  earmarking  can  be  mitiga^  by 
r^ulations  that  require  earmarking  pro¬ 
visions  to  hqise  after  a  certain  Imgth  of  time 
unless  explicidy  extended  or  rmewed  by 
legislation.  Nevertheless,  attempts  to  roll 
back  earmarking  can  be  frustrated  by  the 
efforts  of  special  interest  groups  and  the 
legislative  committees  that  oversee  such 
programs. 

A  related  concern  is  that  earmarked 
revenues  may  not  be  subjected  to  the  same 
intensity  of  aimual  budgetary  review  as  other 
revraue  and  expenditure  decisions.  This 
may  reduce  effective  political  accountability 
for  aligning  voter  preferences  with  program 
expenditures  if  politicians  feel  that  they  no 
longer  have  responsibility  to  appropriate 
additional  gener^  funds  to  sujqwrt  the 
program  or  to  make  sure  that  each  ear¬ 
marked  dollar  is  ^nt  as  productively  as 
possible.  Some  fear  that  when  the  current 
ending  level  for  an  activity  is  more  than 
the  amount  of  revenues  earmarted  for  diat 
program,  earmarking  could  result  in  revenue 
reductions  rather  than  increases.^ 

In  summary,  earmarking  can  promote 
reliable  long-term  funding  for  public 
infrastructure  that  encourages  better 
planning  and  management,  and  that  provides 
revenues  more  nearly  matched  to  service 
demands.  However,  earmarking  must  be 
used  carefully.  When  earmarking  limits 
budgetary  decisions  too  stringratly,  it  can 
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bind  dected  officials  to  outdated  (vumties. 
When  eannaildng  does  not  limit  budgdary 
decisions,  it  may  be  idativdy  ineffective, 
substituting  dedicated  funds  for  otho’  funds 
that  may  have  been  qmit  in  any  event. 

Usn*  Fees  and  Special  Assess¬ 
ments.^  User  fees,  or  charges,  are 
voluntary  paymoits  by  housdiolds,  firms  or 
other  consumers  made  to  a  govemmoital 
body  or  dho*  public  works  provider  based 
on  direct,  measurable  consumption  of 
publicly  provided  goods  or  services.  Since 
such  fees  or  charge  are  usually  levied  per 
unit  of  good  or  service  consum^,  the  total 
cost  to  usos  varies  with  the  quantity 
consumed.  In  1988,  such  fees  and  charged 
accounted  for  22.2  percent  of  total  local 
own-source  revenues  nationally.^ 

In  contrast  to  user  fees,  general  taxes 
are  compulsory  payments  not  tied  to  the 
consumption  of  specific  public  goods  or 
services.  There  is  no  direct  link  between 
the  benefits  individuals  receive  from  public 
goods  and  services  and  their  actual  tax 
payments.^ 

A  third  revenue  source  that  falls 
between  user  fees,  on  one  extreme,  and 
general  taxes,  on  the  other,  are  special 
assessments.  Special  assessments  involve 
compulsory  payments,  but  those  payments 
are  related  to  estimated  benefits  from  public 
expenditures.  For  example,  special 
assessments  might  include  payments  for 
specific  neighborhood  improvements  such  as 
sidewalks,  street  paving,  and  lighting  which 
provides  benefits  to  identifiable  properties 
prq;K>rtionate  to  the  number  of  feet  of  street 
frontage.^  These  assessmrats  ofira  are 
called  front  foot  benefit  charges. 

User  fees  may  be  technically  feasible 
if  the  beneficiaries  are  idratifiable  and  it  is 
possible  to  exclude  non-payers  from 
receiving  the  benefits  of  the  program,  but 
they  may  not  be  economically  feasible  to 


collect.^  Economic  feasibility  is 
determined  by  comparing  the  cost  of 
admini^oing  the  user  fee  systrai  to  the 
efficioicy  and  equity  gains  expected  frcmi 
collecting  user  fees  instead  of  general  taxes. 

The  strongest  case  for  user  fees  ot 
charges  occurs  when  efficiency  gains  from 
charging  users  directly  for  services  received 
are  high.  Functioning  as  "prices”  in  the 
private  mark^,  such  fees  result  in  efficioicy 
gains  by  improving  the  allocation  of  scarce 
resources  betweoi  comp^g  public  and 
private  purposes.  However,  the  way  a  user 
fee  is  set  affects  decisions  about  the  use  and 
expansion  of  current  {rfiysical  caq)acity.  A 
user  fee  set  too  low  to  cover  the  costs  of  the 
service,  or  with  too  little  differoitiation 
among  different  users  and  classes  of  users, 
may  not  encourage  efficient  use  or  provision 
of  infrastructure. 

Generally,  user  fees  are  set  equal  to 
the  average  cost  of  providing  a  service  by 
taking  the  facility’s  budget,  subtracting 
expected  subsidies,  and  dividing  by  units  of 
ouq)ut  or  by  users.  Two  alternative 
methods  of  setting  prices  to  encourage 
efficient  use  and  expansion  decisions  are 

(1)  pricing  based  on  the  marginal  cost  of 
providing  an  additional  unit  of  service,  and 

(2)  pricing  based  on  the  cost  of  providing 
the  service  during  peak  periods. 

For  several  infrastructure  categories, 
expanded  user  fees  could  help  manage 
facilities’  use  and  mate  certain  facilities 
self-supporting.  For  example: 

•  Airport  user  fees  could  help 
manage  traffic  and  expand  the 
capacity  of  existing  facilities  lite 
New  York’s  Kennedy  and 
LaGuardia  airports  which 
increased  landing  fees  for  small 
aircraft  from  $S  to  $25  during 
peak  periods.  This  increase 
reduced  general  aviation  air 
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traffic  by  30  percoit  and 
decreased  the  numb^  of  delays  in 
takeoffs  and  landings  by 
50  percent.” 

•  Cost  sharing  agreements 
implemoited  by  the  U.S.  Army 
Corps  of  Engineers  resulted  in  a 
fundamental  reconsideration  of 
design  criteria  with  non-Federal 
sponsors  supporting  cost-reducing 
design  modifications  or  staged 
construction.^ 

•  Taxes  on  the  manufacturing  and 
use  of  certain 
difficult-to-dispose-ofitems  would 
result  in  a  price  that  reflects  the 
true  social  cost  associated  with 
their  disposal,  and  the  funds  can 
be  used  to  treat  the  wastes  so  they 
do  not  pollute  the  environment. 

In  addition,  developer  fees  and  negotiated 
exactions  constitute  an  ajplication  of  the 
user  fee  approach  to  financing  the  public 
costs  associated  with  real  estate 
development.’’  These  impact  fees, 
mitigation  fees,  and  developer  exactions 
imposed  on  new  developments  have  become 
a  popular  growth  management  tool  over  the 
past  decade  and  are  used  to  fund  not  only 
on-site  infrastructure,  but  off-site 
infrastructure  expansion  and  construction. 
Typically,  such  fees  and  charges  are  set  at 
fixed  rates  by  the  jurisdiction  and  are 
applied  equally  to  all  rates  by  the 
jurisdiction  and  are  applied  equally  to  all 
developments.  Thus,  all  developers  are 
treated  equally.  However,  the  jurisdiction 
forgoes  the  opportunity  to  negotiate  directly 
with  each  developer  and  is  unable  to  tailor 
specific  charges  to  the  unique  circumstances 
of  individual  developments.  As  a  result,  the 
cost  of  providing  infrastructure  services  to  a 
specific  development  generally  are  not  fully 
covered  by  the  fees  paid  by  that 
development.  In  some  cases,  however,  the 
fees  may  be  too  high  for  some 


developments,  causing  the  develc^ment  to 
change  its  nature,  or  be  posqxmed. 

Such  impact  fees  are  differait  than 
charges  paid  through  tax  increment  financing 
or  other  special  assessmoit  districts.  For 
example,  impact  fees  may  apply  to 
developmrat  anywhere  in  the  jurisdicticm, 
not  just  in  a  qieciEed  geogi^ic  area. 
Also,  impact  fees  do  not  require  the 
pre^)proval  of  the  prr^rty  owners  as  do 
fees  in  special  assessment  districts.” 

In  contrast  to  impact  fees,  negotiated 
developer  exactions  are  defined  as  land, 
construction,  cash,  materials  or  facilities 
provided  by  the  developer  to  a  public 
jurisdiction  by  agreement,  in  exchange  for 
development  privileges.  Such  exactions 
traditionally  include  land  dedications  for 
rights  of  way,  parks,  etc.;  donations  of 
specific  facilities;  and  construction  of 
off-site  infrastructure  such  as  intersections 
and  roads  adjacent  to  developments,  low- 
income  housing,  and  the  like.  At  times,  a 
fee  may  be  negotiated  in  lieu  of  in-kind 
dedications  and  contributions.” 

Exactions  are  most  often  used  in 
areas  experiencing  rapid  economic 
development.  Such  exactions  are  typically 
negotiated  with  developers  individually. 
Thus,  they  may  more  accurately  reflect  the 
cost  of  a  development  to  the  jurisdiction,  but 
they  are  considered  inequitable  because 
different  developers  pay  different  relative 
amounts  for  infrastructure.  Local 
jurisdictions  usually  enforce  exactions 
through  their  zoning  powers,  and  their 
authority  to  issue  building  permits. 
Developers  typically  prefer  impact  fees  to 
negotiated  exactions  b^use  the  amounts  are 
known  in  advance  and  they  apply  equally 
to  all.” 

In  the  1960s,  home  rule  communities 
in  California  became  the  first  jurisdictions  to 
assess  impact  taxes.  Now,  such  fees  are 
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emerging  as  the  dominant  form  of  develc^ 
molt  finance  mechanism  in  California 
because  the  courts  have  ccmtinued  to  protect 
the  flexibility  of  this  revenue  source.’^  On 
the  other  hand,  voter  initiatives  and 
legislative  actions  have  reduced  the 
flexibility  associated  with  impact  taxes 
(ctmstrained  by  Proposition  62  in  1986)  and 
mitigation  fees.  It  has  been  estimated  that 
such  impact  charges  on  new  single  family 
dwellings  in  California  average  from  $3,527 
up  to  nearly  $9,500.“ 

In  Florida,  because  of  taxpayer 
resistance  to  increasing  property  taxes,  local 
communities  have  applied  a  variety  of 
development  fees,  since  before  1975,  in  an 
effort  to  shift  costs  of  new  facilities  from 
current  residents  to  developers.  Florida 
courts  have  established  a  "dual  rational 
nexus"  test  which  requires  the  amount  of  the 
impact  fee  to  be  related  to  the  new  facilities 
ne^ed  because  of  the  development,  and  the 
fees  collected  to  be  used  to  finance  such 
facilities.  This  is  a  narrower  concept  of 
impact  fees  than  in  California  where  the 
state  Supreme  Court  held  that  this  direct 
linkage  is  not  required  so  long  as  the  fee  is 
necessary  to  maintain  the  general  welfare.^^ 

Such  techniques,  however,  are  not  a 
panacea  for  localities  struggling  to  pay  for 
public  works.  They  are  most  successl^l  in 
areas  that  are  growing  rapidly  and,  even  in 
those  areas,  typically  account  for  no  more 
than  one-third  of  the  infrastructure  costs  for 
new  development.^* 

The  increased  use  of  development 
fees  and  exactions  results  from  four  factors: 

•  residents  in  many  communities 
are  unwilling  to  continue  to 
subsidize  new  development; 

•  the  realization  that  the  costs 
attributable  to  private 
development  are  higher  than 
previously  thought; 


•  the  rec(^niti(Mi  that  economic 
efficiency  consideriUions  argue  fmr 
private  develq)ers  internalizing 
the  public  costs  of  private 
development;  and 

•  the  reluctance  of  vcHers  to  allow 
revenues  to  be  raised  through 
traditional  general  revenue 
sources  like  the  pix^rty  tax.“ 

In  addition  to  efficiency  concerns, 
such  user  charges  and  fees  also  may  enhance 
fiscal  equity.  Proponents  of  such  charges 
argue  that  they  represent  a  "fair"  method  of 
financing  public  goods  and  services  since 
individuals  pay  for  benefits  received.  In  this 
context,  user  fees  are  "fair"  on  grounds  of 
horizontal  equity,  i.e.  people  in  similar 
situations,  including  their  consumption  of 
publicly  provided  goods  and  services,  are 
treated  equally.^  This  is  consistent  with 
the  benefits  received  principle  of  taxation. 

Alternatively,  financing  public 
infrastructure  through  user  fees  designed  to 
recover  full  costs  also  has  potential  dis¬ 
advantages  and  undesirable  outcomes.  The 
most  fi’equent  argument  against  such  fees 
and  charges  is  that  they  impose  an  unfair 
burden  on  low-income  families  and  indi¬ 
viduals.  Specifically,  the  p  and  those 
living  in  hard-to-serve  area  .ight  find 
public  infrastructure  services  unaffordable  if 
the  services  are  priced  at  full  cost.  Thus, 
user  fees  may  be  inconsistent  with  the 
ability-to-pay  principle  of  taxation.  In  fact, 
one  analyst  foresees  a  user  fee  backlash  in 
the  1990s  because  of  this  concern  over 
equity.^' 

There  are  two  fundamental  qualifi¬ 
cations  to  this  concern,  however.  First, 
society  has  an  interest  in  making  sure  that 
water  and  sanitation  facilities  are  universally 
available,  even  if  a  particular  facility  cannot 
be  supported  solely  by  its  users,  because  a 
clean  safe  supply  of  water  does  not  transmit 
communicable  diseases.  In  other  words. 
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both  the  consumer  and  the  general  {Hiblic, 
boiefit,  and  both  should  pay.  This  is  an 
argument  for  selective  general-fund 
subsidies  and/or  alternative  institutitmal 
arrangemoits  for  providing  necessary 
personal  bmefits  at  affordable  rates. 

Second,  if  user  fees  require  direct 
boieficiaries  to  pay  the  full  cost  of  those 
services,  even  th^gh  some  benefits  accrue 
to  the  general  public,  these  fees  may  put  an 
unfair  burden  on  users,  and  may  be  es:pe- 
cially  burdensome  to  low  income  families. 
This  concern  about  the  potratially  regressive 
nature  of  user  fees  may  be  ameliorated, 
however.  For  example,  in  Bloomington 
Indiana,  city-wide  programs  lite  tennis  or 
swimming  lessons  and  summer  day  camp 
carry  fees,  while  programs  available  in 
community  centers  in  low-income 
neighborhoods  are  free.^^ 

In  this  context.  Due  and  Friedlander 
provide  useful  guidelines  for  determining 
when  it  is  2q)propriate,  or  inappropriate,  to 
rely  on  user  charges  or  fees  to  finance 
public  goods  and  services.  Specifically, 
using  a  pricing  mechanism  where  possible, 
instead  of  free  distribution  funded  by 
general  taxation,  is  considered  desirable 
when: 

•  benefits  are  primarily  direct,  so 
that  charges  will  not  cause 
significant  loss  of  external 
benefits. 

•  demand  has  some  elasticity,  sc 
that  the  use  of  prices  aids 
resource  allocation  and  eliminates 
excess  supplies. 

•  charges  do  not  result  in  inequities 
to  lower-income  groups,  on  the 
basis  of  accepted  standards. 

•  costs  of  collecting  charges  or  fees 
are  relatively  low,  or  alternate 
taxes  levied  in  proportion  to  use 
can  be  employed. 


Use  of  such  fees  and  charges  are  less 
appropriate  when: 

•  external  benefits  are  significant 
and  will  be  lost  in  part  if  charges 
are  made. 

•  denuuid  is  p^ectly  indastic,  so 
that  resource  allocation  is  insen¬ 
sitive  to  the  pricing  system. 

•  equity  standards  require  that  the 
lower  income  groups  be  assured 
of  obtaining  the  s^vices  without 
undue  hardship. 

•  collection  costs  are  rdatively  high 
and  alternative  tax  measures 
related  to  usage  cannot  be 
devised.^^ 

In  summary,  user  fees  can  be  a 
valuable  tool  in  linking  benefits  received 
with  prices  paid,  therd)y  enhancing  the 
provision  of  public  infrastructure  services. 
Like  earmarked  revenues,  however,  user 
fees  must  be  designed  with  care  to  reflect 
true  social  costs  of  consumption;  otherwise 
efficiency  gains  may  not  be  realized. 
Finally,  while  user  fees  have  the  potential  to 
improve  the  efficiency  of  public  works,  their 
use  may  change  who  uses  them  and  how 
much  they  are  used.  Policy-makers  at  all 
levels  of  government  should  be  aware  of 
these  potential  impacts  and  consider 
measures  such  as  the  life-line  rates  currently 
used  by  telq>hone,  gas,  and  electric  utilities 
to  ameliorate  any  unintended  consequences. 

Special  Districts.^  "Special 
districts”  are  limited-purpose  governmental 
units  with  the  power  to  levy  taxes,  user 
charges,  and  other  fees,  "^blic  author¬ 
ities”  perform  similar  functions  but  are  not 
considered  units  of  government  for  the 
purposes  of  debt  liability  or  state 
constitutional  restrictions  because  they  do 
not  have  taxing  powers.  Both  institutional 
mechanisms  offer  a  way  to  shift  infra¬ 
structure  financing  from  all  taxpayers  to 
those  directly  served. 
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Special  districts  and  authorities  are 
the  nation’s  most  rs^idly  growing  form  of 
government.  In  1987,  there  were  29,487 
such  districts  in  operation— accounting  for 
one-third  of  all  local  governments 
nationally.  This  represents  an  increase  of 
61  percent  since  1962.  Over  36  percent  of 
these  special  districts  provide  public  works, 
and  they  accounted  for  about  IS  percent  of 
all  public  works  spending  in  1987. 

Special  districts  and  authorities 
providing  infrastructure  services  can  offer 
ways  to  transcend  the  fiscal,  bureaucratic, 
and  geographic  limitations  of  general- 
purpose  governments.  Since  their  revenue 
streams  are  segregated  from  competing 
priorities,  and  their  geographic  boundaries 
can  be  drawn  specifically  to  encompass  only 
the  intended  beneficiaries,  districts 
theoretically  can  make  better  scale,  pricing 
and  maintenance  decisions. 

In  practice,  however,  the  fact  that 
most  districts  are  not  self-supporting  means 
that  they  may  not  be  insulated  from  the 
funding  problems  of  general-purpose 
governments.  Inadequate  techniques  for 
setting  prices,  and  political  limitations  on 
the  scale  of  their  operations,  also  limit  the 
advantages  of  districts  and  authorities. 
Furthermore,  inadequate  accountability  and 
coordination  with  general-purpose  govern¬ 
ments  can  limit  the  effectiveness  of  special 
districts.  Where  these  districts  are  used, 
care  should  be  taken  to  assure  that  they  are 
accountable  to  voters  or  to  the  general- 
purpose  governments  that  create  the 
districts. 

Special  districts  have  the  clearest 
financial  advantage  in  providing  public 
works  if  the  service  can  be  self-supporting 
or  can  generate  a  profit,  or  if  fiscal  limita¬ 
tions  prevent  general-purpose  governments 
from  assuming  these  responsibilities. 


Financing.  Traditional  general 
obligation  btmds  and  project-q)ecific 
revenue  bonds  are  the  two  primary  debt 
financing  mechanisms  that  local  govern¬ 
ments  have  at  their  disposal.  These  funding 
mechanisms  are  repaid  over  a  number  of 
years  either  by  general  tax  revenues,  or  by 
specific  revenue  sources  g^erated  by  the 
project  being  financed  by  the  dd>t. 

Such  debt  instruments  are  sqipropriate 
for  infrastructure  financing  because  infra¬ 
structure  projects  generally  have  fixed  costs 
and  long  economic  lives.  Bonds,  with 
repayment  schedules  that  match  the  life 
expectancy  of  the  capital  facility  being 
financed  with  the  bonds,  will  increase 
efficiency  by  linking  beneficiaries  with  those 
who  pay  for  the  infrastructure 
investments.^* 

Summary.  Infrastructure  finance 
debates  revolve  around  three  basic 
questions: 

•  How  much  should  we  spend? 

•  Who  should  pay? 

•  How  should  spending  be 
financed? 

The  answers  to  these  questions  ?re 
interdependent.  How  much  to  spend 
depends  on  who  will  pay  and  how  the 
charges  will  be  collected.  The  financing 
mechanism  chosen,  in  turn,  will  determine 
whether  the  revenues  are  adequate  and 
reliable. 

In  order  to  meet  future  needs  within 
given  budget  constraints,  public 
infrastructure  services  should  be  priced  so 
that  direct  users,  indirect  beneficiaries,  and 
producers  of  wastes  pay  the  costs  associated 
with  their  activities.  If  prices  reflect  true 
social  costs,  the  public’s  use  of  a  facility 
and  its  willingness  to  pay  for  services  will 
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indicate  the  2Q)propriate  scale  and 

distribution  of  public  works. 


and  the  unevenness  of  thdr  leplacemoit  and 
rehabilitation  expraditures. 


The  various  financing  techniques 
discussed  above  can  improve  public  infra¬ 
structure  managem^t.  Public  works  lend 
themselves  particularly  well  to  dedicated 
financing  techniques  because  of  their 
longlives,  need  for  continued  maintenance, 


In  addition,  a  clear  boiefit-cost 
connection  ofhm  promotes  easier  accq>tance 
of  new  qirading  {xrograms  by  votm  and 
legislatures.  Making  such  a  cminectimi 
explicit  will  become  particularly  important 
for  financing  new  needs  such  as  hazardous 
and  solid  waste  disposal. 
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Allocating  Responsibilities 

This  is  an  extraordinaiy  time  of 
change  in  the  American  federal  system.  The 
1960s  and  1970s  saw  the  ascendence  of 
federal  aid  programs,  to  the  great  benefit  of 
public  works.  The  1970s  and  1980s  saw  the 
ascendence  of  regulatory  federalism,  with 
many  new  federal  preemptions  and  mandates 
making  public  works  more  necessary,  more 
expensive,  and  more  time  consuming  to 
provide.  The  1980s  saw  a  significant 
downturn  in  federal  aid  programs  for  public 
works.  The  rapidly  rising  federal  deficit, 
and  the  heavy  s^ift  of  federal  expenditures 
toward  the  social  safety  net,  defense,  and 
interest  on  the  national  debt  in  the  1980s, 
have  substantially  muted  federal  leadership 
in  public  works  and  many  other  domestic 
programs. 

As  federal  aid  for  public  works  have 
declined  through  the  1980s,  state  and  local 
governments,  and  the  private  sector,  have 
picked  up  more  of  the  responsibility  for 
public  works.  This  shift  has  been  hastened 
by  the  rapid  acceleration  of  federal 
preemptions  and  mandates-especially  in  the 
environmental  protection  field. 


Present  Responsibilities 
for  Infrastructure^ 

When  the  National  Council  on  Public 
Works  Improvement  studied  existing  respon¬ 
sibilities  for  the  nation’s  infrastructure  in 
1987,  it  found  a  striking  mixture  of 
governmental  and  private  roles.  These  roles 
vary  not  only  by  Ae  type  of  infrastructure, 
but  also  by  the  types  of  responsibilities 
undertaken.  The  Council  listed  the  principal 
public  works  tasks  as: 

•  Establishing  general  program  goals, 
policies,  and  strategic  plans. 

•  Regulating  facilities  and  services. 


•  Planning,  building,  owning, 
operating,  and  maintaining  qiecific 
f^ilities  (projects). 

•  Financing  o^ital  improvements, 
operations,  and  maintenance. 

•  Researching  and  demimstrating  new 
technologies  and  techniques. 

•  Providing  technical  assistance  and 
promoting  iimovation. 

All  of  these  tasks  are  necessary,  but 
they  do  not  all  need  to  be  done  by  the  same 
government  or  private  company.  In  fact, 
intergovernmental  and  public-private 
partnerships  are  common  in  providing  public 
works. 

For  example,  looking  only  at 
governmental  outlays  for  seven  major  types 
of  public  works,  NCPWI  found  a  "heavy 
concentration  of  federal  financing  in  the 
capital  sector,  the  general  dominance  of 
lo^  financing  for  operations  and  main¬ 
tenance,  and  the  relatively  small  state 
financing  role... [except]... in  highways  and 
in  some  aspects  of  water  projects."  In 
general  the  NCPWI  report  went  on  to 
summarize  lead  roles  in  1987  roughly  as 
follows: 

•  Federal:  planning,  setting  standards 
for,  and  providing  capital  financing 
for  the  Federal  Aid  Highway  System; 
operating  and  maintaining  airways, 
harbors,  major  dams,  irrigation,  and 
regional  flood  control  projects; 
cleaning  up  hazardous  waste  sites; 
providing  capital  financing  for  mass 
transit,  wastewater  treatment,  and 
many  small  airports;  setting  standards 
for  drinking  water,  wastewater 
treatment,  and  hazardous  waste 
management. 

•  State:  building,  operating,  and 
maintaining  federal-aid  highways; 
pursuing  non-federal  dam  safety 
programs;  financing  mass  transit  (and 
even  operating  it  in  a  few  states);  and 
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r^ulating  environmental  matters  in 
accordance  with  federal  standards. 
Local:  providing  local  roads; 

c^xnating  and  maintaining  mass 
transit,  public  airports,  landside 
facilities  at  water  ports,  water  suf^ly, 
urban  stormwater  facilities,  and  solid 
waste  facilities. 

Special  District  (operating  in  all  states 
except  Arkansas  and  Hawaii):  control 
about  70%  of  all  state  and  local 
spending  for  mass  transit,  about  60% 
for  water  transport,  over  20%  for 
airports  and  water  supply,  nearly  20% 
for  sewerage  and  natural  resources, 
1 1  %  for  sanitation  other  than 
sewerage,  and  about  2%  for 
highways.  Of  course,  the  significance 
of  special  districts  varies  greatly 
among  the  states. 

Private  Sector:  finances,  owns,  and 
operates  three-fourths  of  the  nation’s 
airports,  most  non-federal  hazardous 
waste  facilities,  many  waste-to-energy 
facilities,  many  solid  waste  landfills, 
much  of  the  waste  hauling  and 
recycling  industries,  and  many 
landside  facilities  at  water  ports; 
contracts  to  design,  build,  and 
maintain  many  roads,  streets, 
highways,  bridges,  airports,  transit, 
water  supply,  sewage,  and  other 
facilities;  finances  and  builds 
community  facilities  within  many  new 
developments. 


Changing  Responsibilities  for 
Infrastructure 


These  established  roles  provide  powerful 
precedents  for  continued  responsibilities  in 
the  future.  However,  changes  in  these 
patterns  do  occur  over  time.  Some  of  the 
changes  occurring  during  the  1980s  were: 


Cost  sharing  was  modified  for  the 
construction  of  federal  water  resource 
projects. 
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•  Trust  funds  were  used  to  support 

federal  prc^rams  for  mass  transit, 
inland  waterways,  and  haibOT 

maintenance  prc^rams  (highway  and 
airport  trust  funds  had  been 
esUd)lished  earlier). 

•  Federal  drinking  wator  standards  were 
established  and  strengthoied. 

•  Federal  grants  for  wastewater 
treatment  fiunlities  were  {biased  out. 

•  The  states  establi^ed  revolving  loan 
funds,  with  federal  assistance,  to  help 
local  governments  finance  wastewater 
treatment  facilities. 

•  Most  federal  aid  for  substate  and 
multistate  regional  plarming  and 
coordination  was  discontinued. 

•  A  significant  number  of  local 
governments,  with  state  encourage¬ 
ment  or  acquiescence,  have  allowed 
and  encouraged  developers  to 
establish  residential  community 
associations  (RC  As)  that  take  over  the 
ownership,  operation,  and  main¬ 
tenance  of  community  facilities  that 
typically  would  have  been  dedicated 
to  the  public  in  earlier  years.  Such 
facilities  may  include  such  items  of 
infrastructure  as  local  streets,  open 
spaces,  recreational  facilities,  waste 
disposal,  and  water  supply. 

•  Some  states  have  invited  private 
develops  and  businesses  to  help 
provide  the  non-federal  match  for 
federal  highway  funding. 

Such  changes,  undoubtedly,  will  continue 
to  take  place  in  the  199()s.  NCPWI’s 
thorough  analysis  of  nine  major  types  of 
public  works  produced  the  following  list  of 
common  concerns  about  present 
governmental  roles  and  intergovernmental 
arrangements:^^ 

•  The  need  for  national  leadership  in 
research,  development,  demon¬ 
stration,  and  innovation-transfer 
programs. 


•  The  reliability  of  federal  trust  funds. 

•  The  effects  of  federal  and  state 
mandates. 

•  CiXKsem  for  the  needs  of  smaller 
public  works  systems. 

•  The  potential  of  r^icmal  !q)proaches 
to  address  public  works  issues. 

•  Tensions  among  the  various  providers 
of  public  works  at  the  state  and  local 
levels. 

Criteria  for  Evaluating  Public  Woiics 
Rotes** 

The  governmental  role  changes  proposed 
in  studies  prqtared  for  NCPWI  were 
evolutionary  rather  than  revolutionary. 
Even  if  they  all  were  to  be  adopted,  the  nine 
categories  of  public  works  studies  would 
remain  intergovernmental.  Some,  such  as 
water  resources  and  waste  disposal,  are 
becoming  more  rather  than  less  inter- 
govemmoital.  Also,  private  sector 
involvement  remains  significant  in  several 
categories,  and  prospects  are  for  it  to 
become  more  rather  than  less  important. 

The  challrage  in  sorting  through  these 
mixed  responsibilities  is  to  clarify  the  roles. 
If  the  roles  are  clear,  authority  and  account¬ 
ability  can  match  responsibility.  It  is 
unlikely  that  clarifications  of  roles  will  leave 
any  major  public  works  functions  exclu¬ 
sively  within  a  single  level  of  government. 
Thus,  intergovernmental  relationships  will 
continue  to  need  attention. 

Clarifying  roles,  however,  is  not  an  easy 
task.  Tbe  criteria  offered  to  guide  this 
process  should  be  allied  along  with 
political  judgment.  As  Woodrow  Wilson 
wrote,  each  generation  must  seek  its  own 
definition  of  national  purpose  and  proper 
balance  among  the  levels  of  government.*’ 
NevCTtheless,  a  number  of  guidelines  have 
been  put  forward  by  various  groups,  and 
sumnuurized  by  NCI^VI  as  follows: 


Principles  Justifying  Fedoal  Involvement: 

•  Enumerated  constitutional  powers 
must  be  exodsed. 

•  Fiscal  magnitude  requires  fedoal 
role. 

•  Multistate  dimension  cannot  be 
addressed  othewise. 

•  Uniform  activity  is  needed 
nationwide. 

•  N^ative  spillovers  amcmg  states  must 
be  prevent^  or  redressed. 

•  Efficiency  or  effectiveness  of 
programs  can  be  significantly 
improved  by  a  federal  role. 

•  Redistribution  of  resources  across  the 
nation  is  needed  for  geographic  or 
demognq>hic  equity  and  program 
effectivraess  (this  includes  emetgoicy 
responses). 

Criteria  for  Relinquishing  Federal 
Responsibility: 

•  Federal  purpose  is  unclear. 

•  Federal  program  is  too  small. 

•  Federal  role  is  minor  relative  to  state 
and  local  roles. 

•  Nonfederal  financing  is  feasible, 
assured,  and  adequate  (perhsy>s 
including  genial  federal  support 
grants  to  states  with  low  fiscal 
capacities  backed  up  by  state 
responsibilities  for  easing  interlocal 
disparities). 

•  Devolution  mechanisms  (including 
transition  measures)  are  feasible, 
equitable  and  simple. 

Appropriate  Methods  of  Implemrating 
Shared  Responsibilities: 

•  If  the  purpose  of  the  program  is  to 
stimulate  new  and  greater  activity, 
emphasizing  federal  lead^ship,  use: 

categorical  grants, 
cooperative  agreements, 
direct  federal  loans, 
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loan  guarantees,  or 
tax  policy. 

•  If  the  purpose  is  simply  u>  help 
support  common  purposes 
(emphasizing  state  or  local 
leadership),  use: 

block  giants  or 
general  revenue  sharing 

•  If  the  purpose  is  to  require  certain 
activities  (emphasizing  federal 
leadership),  use: 

direct  i^ulation  or 
conditional  grants  or  loans 
(cat^orical  grants  are  best); 
makes  "voluntary" 
regulations  attached  to 
financial  assistance 
irresistible.*’ 

These  guidelines  provide  a  starting  point 
for  reevaluating  the  proper  infrastructure 
roles  of  federal,  state,  and  local 
governments,  as  well  as  the  private  sector. 

The  Mvate  Sector*s  Role  in 
Infrastructure 

As  traditional  sources  of  financing 
infrastructure  have  come  under  increasing 
pressure  in  rec^t  years  from  declining 
federal  aid,  state  and  local  tax  revolts,  and 
the  federal  Tax  Reform  Act  of  1986,  state 
and  local  governments  have  explored  new 
means  of  meeting  infrastructure  needs.  This 
section  discusses  ways  in  which  the  private 
sector  helps  to  fill  this  gap. 

Th^  are  basically  two  ways  that  the 
private  sector  helps  to  provide  urban 
infrastructure.  First,  it  can  pay  directly  for 
additional  infrastructure  csqncity  lequir^  by 
new  development,  rather  than  relying  on 
governments  to  provide  it.  Second,  the 
private  sector  can  be  actively  involved  in 
providing  infrastructure  services  through 
some  form  of  public-private  coopmtion. 


IHrect  Private  PlroviskMi  of  bfira- 
structure.  The  "private  good"  character¬ 
istics  of  infrastructure,  allowing  vaas  to  be 
identified  and  required  to  pay  a  fee  or  be 
excluded  from  consuming  the  smvice, 
provides  <me  way  to  siq^xnt  private 
provision  of  infrastnK^ture.  In  increasing 
numbms  of  cases,  private  developers  are 
footing  virtually  the  whole  bill  for  public 
infrastructure,  and  may  not  even  turn  it  over 
to  the  public  for  maintenance  and  operation. 
Instead,  rapidly  growing  numbers  of  re»- 
dential  community  associations  are  retaining 
responsibility  for  thdr  own  roads,  (^)ai 
spaces,  recieatirmal  facilities,  waste 
collection  and  disposal,  ami  security.^’ 
The  developer  provides  all  these  facilities 
and  turns  them  ov»  to  the  residents  as  they 
buy  the  developed  property  and  become 
members  of  the  community  associatirm. 

Public-Private  Partnerdiips.  In 
addition  to  the  direct  provision  of 
infrastructure  by  the  private  sector, 
infrastructure  can  be  provided  by 
public-private  co(^)eration.  In  the  United 
States  this  option,  ofioi  referred  to  as 
"privatizatimi,"  has  received  increasing 
attention  over  the  last  decade. 

The  term  "privatization"  has  come  to 
mean  many  things  to  many  different  peq;>le. 
The  Office  of  Management  and  Budget 
defined  privatization  to  be  "a  strategy  to 
shift  the  production  of  goods  and  services 
from  the  govonment  to  the  private  sector  in 
order  to  reduce  government  expenditures 
and  to  take  advantage  of  the  efficiencies  that 
normally  result  whm  services  are  provided 
through  the  competitive  market  place. 
Although  this  definition  may  seem  to 
suggest  full  private  control,  operation  and 
ownership  of  a  public  facility  or  service, 
interactions  between  the  [xiblic  and  i»ivate 
sectors  involve  a  range  of  relationships 
including:’^ 
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•  contract  services  where  the  private 
sector  is  contracted  to  provide  a 
^)ecified  municipal  service  such  as 
solid  waste  collection  and/or  disposal, 
or  to  maintain  and  operate  a  publicly 
owned  facility  such  as  a  municipd 
landfill. 

•  turnkey  facilities  where  the  private 
sector  designs,  constructs,  and 
operates  a  facility  that  is  owned  by 
the  public  sector.  The  public  sector 
generally  assumes  the  financing  risk 
and  the  risk  for  guaranteeing 
minimum  levels  of  service. 

•  developer  financing  where  the  private 
sector  (usually  private  developers) 
finances  the  construction  or  expansion 
of  a  facility  in  return  for  the  right  to 
build  houses,  stores  or  other 
commercial  and  industrial  facilities. 

•  privatization  of  services  where  the 
private  sector  owns,  builds  and 
operates  a  facility  with  the  expectation 
of  making  a  profit.  They  also 
partially  or  totally  finance  the  facility. 

•  merchant  facilities  where  the  private 
sector  not  only  owns  and  operates  the 
facility,  as  in  privatization,  but  also 
makes  the  decision  to  provide  the 
particular  service  to  the  community. 

Which  option  a  jurisdiction  selects  for  a 
particular  infrastructure  project  depends  on 
the  costs  and  benefits  associated  with  each 
option  and  the  legal  alternatives  available  to 
the  governmental  jurisdiction.  Before  the 
privatization  options  can  be  evaluated,  one 
needs  to  analyze  the  constitutional  and 
statutory  authority  of  the  jurisdiction  to  enter 
into  long-term  service  contracts,  to  sell  or 
lease  existing  facilities,  to  purchase  facilities 
from  a  private  vendor,  to  require  competi¬ 
tive  bidding,  and  to  take  oth^  such 
actions.^  For  example,  only  28  states 
permit  private  solid  waste  collection  and 
disposal,  and  only  24  states  permit  private 
sewer  and  water  ficilities.^^ 


After  the  constitutional  and  statutory 
authority  for  involving  the  private  sector  in 
providing  infrastructure  services  is 
determined,  the  costs  and  benefits  of  each 
alternative  must  be  evaluated.  In  general, 
public-private  cooperation  offers 
municipdities  the  following  benefits;^ 

•  reduced  costs  of  a  public  works 
project  to  the  municipality  due  to 
equity  contributiiHis  and  sharing  tax 
bmetits; 

•  transfer  of  the  majority  of  the  design, 
construction,  permit,  and  performance 
risk  to  the  private  party; 

•  shorter  time  for  developmrat,  design, 
construction,  and  start-up  of  a  facility; 

•  reduced  costs  for  interest  during 
construction; 

•  improved  performance  of  certain 
types  of  facilities  because  of  private 
expertise; 

•  reduction  in  the  use  of  the  local 
municipality’s  general  obligation  debt; 

•  potenti^  for  sharing  in  certain 
revenue  streams  generated  by  the 
facility  (energy  generation,  sale  of 
compost,  etc.); 

•  allocation  of  a  portion  of  the  financial 
responsibility  for  a  project  to  those 
parties  that  might  benefit  most  from 
its  implementation  (particularly 
applicable  in  developing 
communities); 

•  more  creative  financing  structures  as 
compared  to  traditional  municipal 
financing  structures;  and 

•  access  to  more  sophisticated 
technologies. 

Weighed  against  these  potential  benefits 
from  private  involvement  in  providing 
infrastructure  services  are  certain  potential 
disadvantages  cited  by  municipalities 
including: 

•  loss  of  control  of  the  facility; 
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•  complicated  l^al  proceedings  to 
structure  and  finance  the 
public-private  partnership; 

•  retmtion  of  a  portion  of  the  risk  of 
the  ^lity; 

•  leductitMi  in  the  municipal  work 
force; 

•  on-going  need  for  monitoring  of  the 
quality  of  the  services  provided; 

•  diffic^ty  in  determining  the  net  cost 
of  an  equitable  basis;  and 

•  in  some  cases,  a  requirement  to  buy 
die  ^ility  back  at  the  end  of  the 
service  contract. 

Private  firms  participate  in  such 
cooperative  projects  in  order  to  malffi 
profits.  Firms  can  profit  from  such  projects 
if  they  have  a  guaranteed  income  stream 
from  a  long-term  government  contract  to 
operate  the  facility;  if  they  can  reduce  their 
tax  liability  through  accelerated 
dqireciation,  investment  tax  credits,  or  other 
tax  advantages  provided  by  the  federal, 
state,  or  local  governments;  or  if  they 
reduce  their  costs  by  receiving  some  form  of 
capital  subsidy  from  the  jurisdiction  through 
tax-exempt  tmnd  financing  and  the  like. 
However,  federal  tax  braefits  for  private 
firms  ragaged  in  such  enterprises,  which 
wme  available  in  the  early  1980s,  were 
substantially  curtailed  in  1986. 


As  local  governments  have  pressed 
greater  responsibility  for  jHiblic  works  into 
the  private  sector,  private  develcqiers  have 
gain^  a  great  deal  more  say  abwt  where 
and  whoi  they  pursue  their  projects,  since 
they  pay  more  of  the  bill  for  public 
facilities.  On  t(q>  of  the  growing  trend  for 
local  govemmoits  to  n^otiate  ccmtributions 
from  developers  to  build  public  facilities 
completely  beycmd  the  borders  of  the 
developer’s  own  prc^)erty,  negotiations  over 
the  form  and  nature  of  developm^ts 
governed  by  mandatory  community  associa¬ 
tions  result  in  give-and-take  with  ^  private 
sector  that  potentially  will  revise  public 
master  plans  in  significant  ways. 

The  tr»ul  toward  privatization  means  that 
private  money  and  private  decisions  are 
becoming  increasingly  influential  in 
determining  the  shape  of  America’s 
metropolitan  areas.^  Consequentially, 
public  works  decisions,  increasingly,  follow 
rather  than  lead  development.  In  this 
situation,  public  visions  of  future 
development  patterns  give  way  to  coping 
mechanisms.  Development,  therefore, 
increasingly  is  being  negotiated  rather  than 
planned.  Public  planners  are  becoming 
deal-makers.  Too  much  privatization, 
therefore,  may  have  its  drawbacks. 


E-20  INPRASntUCTVRE  STRAnCIES 


bnproviiic  Manafanort  To<ds 

Federal  public  works  jKOgrams  typically 
have  requir^  statewide,  r^ional,  and  local 
planning  by  recipioits  of  federal  aid.  In  the 
past,  a  conside^on  amount  of  federally 
financed  research  has  gone  into  developing 
improved  planning  and  management 
techniques  to  be  used  at  each  of  these  levels, 
and  federal  aid  conditions  have  brought 
them  into  goimral  use  in  state  and  local 
governments  as  well  as  r^icmal  bodies. 
Examples  include  computer  analysis  and 
simulation  models,  program  budgeting, 
agency  managemoit,  citizai  participation, 
and  interagency  as  well  as  intergovernmental 
coordination. 

Regional  Pbuming 

In  the  1960s  and  1970s,  there  was  a 
concerted  effort  by  many  different  federal 
agencies  to  fund  and  require  n^ional 
planning  both  in  metr^litan  and 
non-metropolitan  areas.  Many  federal 
programs  designated  the  same  regional 
planning  body  in  a  single  area  to  perform 
the  required  planning  and  coor^nation 
functions.  By  this  means,  the  various 
federal  agencies  reinforced  the  csq)acity  of 
the  regional  organizations  to  perform  their 
functions  for  each  program,  and  to 
coordinate  the  activities  of  the  various 
programs  with  one  another.  During  the 
1980s,  however,  most  of  the  federal 
requirements  for  regional  planning,  and 
most  of  the  federal  assistance  for  regional 
planning  disappeared.  The  only  program  of 
this  type  still  required  and  still  well  funded 
is  tte  comprehensive,  cooperative,  and 
coordinated  (3C)  metropolitan  planning  for 
surface  transportation  sponsored  by  the  U.S. 
Dqiartmmt  of  Tran^xjitation  imd^  joint 
regulations  issued  by  the  Federal  Highway 
Administration  and  the  Urban  Mass 
Transportation  Administration.  Obviously, 
transportation  cannot  be  planned  by  itself. 
Therefore,  the  resources  of  this  one 


remaining  program  are  strttdied  voy  thin. 
If  additimial  public  wcMrks  and  environmental 
protectimi  inograms  became  available  to 
sui^rt  r^onal  planning  and  coordination, 
it  would  be  desit^le  to  designate  the  same 
organization  already  undataldng  die 
reqxmsibilities  for  DOT. 

Capital  Improveiiirat  Programming 

To  follow  up  on  genml  plans  produced 
in  response  to  these  fede^  aid 
requirements,  capital  improvement 
programming  (CIP)  and  budgeting  goierally 
have  also  been  required.  Any  agoicy 
re^nsible  for  designing,  constructing,  or 
fimding  specific  projects  to  implement  public 
works  systems  should  use  a  CIP  process  of 
some  sort.  Typically,  the  csqiital 
improvements  program  lays  out  a  5-year 
s^^  of  projects  to  be  built  sequentially  in 
such  a  way  as  to  accomplish  systemwide, 
areawide  or  statewide  goals. 

The  issue  of  capital  improvemrat 
programming  for  the  federal  govemmmt  has 
been  debated  for  many  years.  It  obviously 
makes  sense  for  construction  agencies  such 
as  the  Goieral  Services  Administration,  the 
Department  of  Defense,  the  Corps  of 
Engineers,  the  Bureau  of  Reclamation,  and 
the  Postal  Service,  all  of  which  are 
construction  agencies.  However,  the  idea  of 
a  national  capital  budget  encompassing 
construction  grants  to  state  and  local 
governments  has  never  achieved  cmisensus. 
Although  these  funds,  undoiiably,  support 
long-term  coital  facilities  construction,  they 
frequenUy  are  not  project  specific  in  the 
national  budget.  In  addition,  the  federal 
govemmrat  does  not  have  the  same  need  as 
state  and  local  governments  to  segr^ate 
capital  funds  from  opmting  funds,  because 
it  does  not  operate  under  a  balanced  budget 
rule.  In  fact,  it  may  deliberately  adopt 
budgets  that  are  out  of  balance  to  achieve 
desired  economic  results. 
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R^onal  capital  budgets  have  the 
advantage  of  aggr^ating  local  capital 
programs,  and  adding  in  federal  and  state 
projects  to  be  built  in  the  same  geogrs^c 
regi<Mi.  The  purpose  is  to  hdp  coordinate 
funds  from  many  different  sources. 


The  capital  budgets  of  governmental 
actually  reqxmsible  for  omstruction  of 
facilities  also  coordinate  the  use  of  funds 
within  the  responsibility  of  that  government, 
they  serve  directly  as  management  tools  to 
prioritize,  schedule,  and  manage  the 
construction  work  of  the  several  departments 
and  districts  serving  the  jurisdiction. 


Increasingly,  however,  strict  segregation 
of  operating  and  capital  funds  from  one 
another  is  being  found  to  be  less  desirable 
than  it  once  was.  As  the  gauge  of  success 
becomes  performance  services,  rather  than 
simply  construction  and  maintenance  of 
facilities,  trade-offs  between  operating, 
maintenance,  and  capital  funds  frequently 
are  desirable. 


For  several  reasons,  therefore,  the 
orthodoxy  of  capital  improvement 
programming  is  giving  way  to  more  flexible 
budget  concepts.  This  does  not  mean  that 
capital  improvement  programs  are  no  longer 
desirable  or  needed,  but  only  that  they 
should  not  be  used  as  barriers  to  good 
management.  Instead,  they  should  become 
carefully  orchestrated  components  in  a 
larger  management  process. 


Relation 


The  federal,  state,  and  local  governments 
all  regulate  public  works  as  well  as 
community  development  projects.  Federal 
regulations  provide  for  access  to  public 
facilities  by  the  handicapped,  prevailing 
wages  for  construction  workers,  environ¬ 
mental  protection,  relocation  assistance  for 
people  and  businesses  displaced  by  federally 
assisted  public  works  projects,  planning  and 
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coordination  of  public  works  with  related 
devdc^ment,  and  living  ccmditions  within 
public  institutions  such  as  jails,  pristms,  and 
hospitals.  State  mandates  often  cover 
organizational  and  opoational  procedures  of 
local  govemmrats,  programmatic  service 
standards,  interlocal  relationships,  local  tax 
base  limits,  and  personnel  standards  and 
boiefits  for  local  government  employees. 
Local  regulations  cover  such  things  as  the 
subdivision  of  land,  the  zoning  of  land  for 
specific  types  and  densities  of  use,  and  the 
timing  of  development  in  relation  to  the 
provision  of  public  works. 

All  of  these  regulations  are  necessary, 
but,  taken  together,  they  may  present  the 
public  works  manager  and  policy-maker 
with  a  highly  complex  and  time  consuming 
process.  Key  issues  are  the  need  to  simplify 
these  processes  and  to  determine  whether 
some  reimbursements  for  mandates  might  be 
desirable  or  necessary  in  cases  where  some 
benefits  accrue  beyond  the  jurisdiction 
accruing  the  costs. 

Several  studies  over  the  past  35  years 
have  recommended  that  the  federal 
government  use  its  preemption  powers 
sparingly  and  intentionally,  and  limit  their 
use  to  cases  where  there  is  a  clear  national 
need  to  be  achieved.  When  it  does  preempt 
the  authority  of  state  and  local  governments 
or  places  mandates  on  these  units,  according 
to  these  reports,  the  federal  government 
should  do  so  only  to  the  extent  necessary  to 
carry  out  national  purposes,  leaving  the 
maximum  amount  of  state  and  local 
discretionary  authority  intact.  The 
Federalism  Executive  Order  (No.  12612) 
directs  federal  agencies  to  consider  these 
principles  when  developing  legislative  and 
regulatory  proposals. 

I^rfomiance  Management^* 

In  its  final  report  to  the  President  and 
Congress,  the  National  Council  on  Public 


Wcffks  ImiMrovanait  recommoided  stq>s  to 
improve  the  p^ormance  and  efficiency  of 
existing  facilities,  strong  incentives  for 
better  maintenance,  develt^moit  of  new 
technologies,  and  more  use  of  low-capital 
techniques  for  delivering  services  (including 
demand  management,  coordinated  land-use 
planning,  and  waste  reduction).^’ 

Obviously,  this  performance  approach  to 
public  works  goes  well  b^ond  any 
single-minded  concentration  rni  broad 
regional  planning,  construction-oriented 
capital  improvement  programming,  or 
regulation.  In  a  sense,  it  links  all  three  in  a 
results-oriented  management  system  that  also 
includes  other  factors. 

NCPWI  postulated  the  following  six 
performance  goals  to  be  met  by  this 
management  system: 

1 .  Synchronizing  the  pace  of  public  works 
provision  with  the  pace  of  private 
development. 

2.  Attaining  desired  service  levels. 

3.  Supporting  economic  development. 

4.  Distributing  public  works  benefits 
equitably. 

5.  Limiting  deferred  maintenance 
liabilities. 

6.  Enhancing  economic  return  on 
investments. 


To  successfully  jnactice  this  type  of 
int^rated  performance  managmnent,  better 
data  of  several  types  is  needed.  The  data 
should  include  precise  measures  of  service 
levels,  service  bowfits  and  co^, 
maintmance  liabiliti^,  the  pace  of 
authorized  devdqpment,  existing  csqjacities 
of  infrastructure,  and  the  pace  at  which  new 
infrastructure  caqiacity  is  being  produced. 
This  information  would  allow  administraticm 
of  an  "adequate  public  facilities  ordinance," 
such  as  the  one  in  Mcmtgomeiy  County, 
Maryland,  which  ties  the  csq)ital  improve¬ 
ment  program  together  with  the  development 
permit  process.  It  would  also  allow  better 
inform^  setting  of  user  fees  and  developer 
exactions  at  2q)propriate  levels  to  meet 
desired  service  levels  and  required  degrees 
of  environmental  protection. 

As  difficult  as  it  may  seem  to  establish 
such  a  performance  management  system, 
there  are  precedents  for  each  element  of  it. 
The  widespread  availability  of  personal 
computers  now  makes  such  systems  very 
likely  to  appear  in  more  highly  developed 
and  integrated  forms  in  the  near  future. 
These  systems  will  combine  such  elements 
as  infrastructure  asset  inventories,  condition 
surveys,  deferred  maintenance  rqwrts, 
pavement  management  systems,  service  level 
surveys,  cost  accounting,  benefit-cost 
analysis,  fiscal  impact  analysis,  forecasting 
models,  capital  improvement  programming 
systems,  and  grow^  management  systems. 
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Devdqfring  a  Federal 
Infhustnicture  Strategy 

In  setting  out  to  develop  a  federal 
infrastructure  strata,  it  may  be  instructive 
to  examine  past  experiaice  with  relevant 
federal  policy  processes  before  considering 
next  steps. 

Experience  with  Federal  Policy  Processes 

Over  the  years,  the  federal  government 
has  established  a  variety  of  broad  policy 
processes  that  can  serve  the  needs  of 
infrastructure  strategy  develq>ment.  For 
example,  in  every  even  numbered  year,  the 
President  is  required  to  submit  to  the 
Congress  a  national  urban  policy.  That 
policy  is  developed  with  the  Department  of 
Housing  and  Urban  Development  in  the 
lead,  and  sometimes  has  us^  a  working 
group  of  the  domestic  policy  council  in  the 
White  House  to  provide  interagency  input. 

Another  example  of  a  broad  infra¬ 
structure  policy  process  is  the  rural 
development  policy  rqxrrt  required  annually. 
The  present  one  was  relea^  in  January 
1990  by  the  Secretary  of  Agriculture  who 
chaired  the  working  group  on  rural  develop- 
mrat  of  the  Economic  Policy  Council  in  the 
White  House.  It  is  entitled  Rural  Economic 
Development  for  the  90’s:  A  Presidential 
Initiative. 

The  annual  reports  of  the  Council  on 
Environmental  Quality,  over  the  years,  also 
have  frequently  reported  quite  compre¬ 
hensively  on  a  wide  variety  of  infrastructure 
issues. 

For  a  number  of  years,  until  the 
mid-1980s  when  it  was  abolished,  the 
National  Water  Resources  Council  worked 
on  national  water  policy  issues  and  issued 
several  reports.  It  was  an  interagency  group 
chaired  by  the  Secretary  of  the  Interior. 


The  Federal  Aviation  Administratkm 
r^ularly  updates  the  National  Airport  and 
Airways  Pliui  called  for  by  Ctmgress. 

Finally,  there  have  bear  a  numbmr  of 
special,  one  time,  studies  of  infrastructure 
issueS"both  broad  aiul  narrow-by  standing 
organizations  such  as  the  Congressional 
Budget  Office,  the  Office  of  Technology 
Assessment,  and  the  Goieral  Accounting 
Office,  and  by  temporary  study  commissirms 
such  as  the  National  Council  on  Public 
Works  Improvement  and  several  national 
transportation  study  commission.  In 
February  1990,  the  Secretary  of 
Transportation  released  a  major  report 
outlining  his  strategies  for  the  1990s.  In 
February  1991,  the  Secretary  of  &iergy 
issued  a  similar  strategy  document  for  his 
department.  Another  such  study  underway 
currently  is  a  three-year  national  drought 
study  being  pursued  by  the  U.S.  Army 
Corps  of  Engineers  at  the  direction  of 
Congress. 

Obviously,  there  is  no  lack  of 
mechanisms  for  preparing,  considoing,  and 
adopting  nation^  infrastructure  strategies. 
The  main  questions  are  whether  these 
mechanisms  are  taken  seriously  and  whether 
they  make  a  difference.  Experience  with 
them  up  to  now  has  been  mixed. 


To  assist  the  Corps  in  opening 
constructive  dialogues  with  other  federal 
agencies  having  infrastructure  responsi¬ 
bilities,  a  national  seminar  on  key 
infrastructure  issues  will  be  developed.  The 
purpose  of  the  seminar  will  be  U>  bring 
together  representatives  of  key  federal  public 
works  agencies,  appropriate  congressional 
committee  staffs,  state  and  local 
governments  and  public  interest  groups,  the 
major  public  works  and  infrastructure- 
related  professions,  and  the  private  sector  to 
help  set  an  agenda  for  developing  a  national 


Next  Steps 


E-24  INFRASTRUCTURE  STRATEGIES 


public  works  strat^y  in  the  1990s  pursuant 
to  language  in  the  Corps’  s^pprofmation  act. 
The  results  of  this  seminar  are  expected  to 
audience. 

The  types  of  infrastructure  issues  to  be 
examined  in  this  seminar  might  include: 

#  Establishing  national  purposes  for 

infrastructure:  the  value  of 

infrastructure  to  the  economy;  the  need 
to  maintain,  modmize,  and  augment 
existing  national  facilities;  the  need  to 
recognize  and  respond  to  rising 
expectations  for  environmental 
protection. 

it  Identifying  appropriate  federal 

responsibilities  and  relationships: 
setting  national  goals  and  standards  in 
accordance  with  the  Federalism 
Executive  Order  and  Congress*  fiscal 
notes  process;  coordinating  the 
increasingly  complex  environmental 
decision  making  process;  responding  to 
the  new  provisions  of  the 
Administrative  Procedures  Act 
concerning  administrative  dispute 
resolution  and  negotiated  rulemaking; 
pursuing  high  priorities  for 
infrastructure  R&D;  promoting  such 
techniques  as  capital  improvement 
pro-gramming,  benefit-cost  approaches 
to  prioritizing  public  works  projects, 
public  asset  accounting,  pricing  of 
infra-structure  to  promote  efficiency  of 
service,  performance  monitoring  to 
measure  progress  toward  public  works 
goals,  and  innovative  financing. 

#  Forming  federal  interagency  partner¬ 
ships:  to  reconcile  public  works  and 
environmental  protection  objectives;  to 
agree  on  using  consistent  approaches  to 
infrastructure  accounting  and  financial 
analysis;  to  pool  the  expertise 
of  f^eral  labs  having  infrastructure 


exp(»tise;  and  to  standardize  performance 
nKMiitoring  measures  and  practices. 

#  Enhancing  federal,  state,  local,  and 
Private-sector  infrastructure  partner¬ 
ships:  using  federal  aid  and  tax 

expenditures;  developing  inter¬ 
governmental  cooperation;  transferring 
research  results  from  federal  labs  into 
the  field  where  state  and  local 


governments  and  industry  can  use 
them;  using  the  programs  of  the 
Intergovem-mental  Personnel  Act  to 
develop  expertise  and  place  it  where  it 
is  most  needed;  encouraging 
public-private  partnerships. 


For  such  a  seminar  to  be  productive, 
adequate  preparation  will  be  required.  Such 
preparation  will  include  the  convening  of 
several  informal  meetings  of  small  groups  of 
potential  participants  to  "test  market"  the 
topics  and  to  help  develop  constructive 
discussion  papers  to  stimulate  the  dialogue. 


For  each  of  these  prqoaratory  meetings, 
a  brief  issues  p^r  will  be  distributed  ahead 
of  time  to  act  as  a  discussion  guide.  A 
summary  will  be  prepared  afterwards  to 
capture  the  results  and  transmit  them  back  to 
the  participants.  These  summaries  will  be 
synthesized  to  help  design  the  best  possible 
proposal  for  the  national  seminar.  The  final 
seminar  program  will  be  set  after  all  the 
preparatory  meetings  have  been  completed 
and  analyzed. 


Obviously  these  initial  meetings,  and 
the  national  seminar,  will  only  be  a  first 
Step.  If  it  goes  well,  it  could  lead  to  a 
White  House  conference  on  infrastructure  or 
a  National  Public  Works  Summit.  In  any 
case,  closer  working  relationships  among 
federal  infiastructure  agencies  are  expected 
to  result. 
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Xn  1981,  a  popular  book  entitled  America  in 
Ruins  challenged  the  nation  to  pay  more  atten¬ 
tion  to  the  neglect  of  the  public  facilities  that  ev¬ 
eryone  takes  for  granted.  Shortly  thereafter,  a 
major  freeway  bridge  in  Connecticut  collapsed, 
with  catastrophic  results,  and  the  debate  was  on. 
The  need  for  more  attention  to  this  topic  has 
been  documented  throughout  the  1980s  and  up 
to  the  present  time. 


One  of  the  most  wide-ranging  studies  was  Froi^  fbunda- 
ticms,  the  1988  final  report  of  the  National  Council  (m  Pub¬ 
lic  Worics  Improvement.  Its  title  suggested  that  things  were 
not  as  bad  as  the  1981  report  had  charged,  but  that  the  na¬ 
tion  was  in  danger  of  letting  its  public  facilities  become  in¬ 
adequate  to  sustain  the  quality  of  life  and  world-class 
economic  productivity  that  Americans  e3q>ect.  The  report 
called  for  doubling  the  nation’s  capital  investment  and  for 
renewed  attention  to  the  maintenance  of  highways,  streets, 
roads,  bridges,  airports,  transit  ^ems,  waterworics,  waste- 
water  treatment  plants,  dams,  flood  control  works,  ports, 
waterways,  solid  waste  landfills,  hazardous  waste  manage¬ 
ment  fatties,  and  the  like. 

The  debate  over  the  council’s  recommendations  has 
blossomed  into  a  cottage  industry.  Several  economists 
published  papers  on  the  question  of  how  much  productivity 
improvement  can  be  expected  from  increased  public  works 
spending.  The  Congressional  Budget  Office  published  two 
major  reports  in  response  to  Froffle  Foundations— (1)  New 
Directions  for  the  Nation’s  Public  Works  (1988)  and  (2)  Haw 
Federal  Spending  for  Infrastructure  and  Other  Public  Invest¬ 
ments  Affects  the  Economy  (1991).  The  Congressional  Office 
of  Ibchnology  Assessment  also  published  two  reports  on 
the  sah\ect— Rebuilding  the  Foundations  (1990)  aoADeliver- 
ing  the  Goods  (1991). 

As  the  debate  raged,  two  defining  events  unfolded. 
One  was  the  1990  decision  by  the  U.S.  Environmental 
Protection  Agency  to  veto  the  proposed  IWo  Forks  Dam  in 
Colorado,  signaling  the  end  of  an  era  of  building  major 
dams  to  meet  growing  demands  for  water.  The  other  was 
the  passage  of  the  Intermodal  Surface  Transportation 
Efficiency  Act  of  1991.  This  first  highway  and  transit  act 
passed  since  completion  of  the  Interstate  highway  system 
marks  a  striking  transition  from  the  dominance  of  highway 
building  as  the  means  of  moving  people  and  goods.  The 
need  to  meet  service  demands  is  not  denied  by  either  event, 
but  both  eliminated  the  assumption  that  new  construction 
is  the  only  way  or  even  the  best  or  most  efficient  way  to 
meet  demonstrated  needs. 

A  New  Vision  of  Public  Works 

If  these  two  events  are  accurate  indicators,  the  era  of 
massive  construction  programs  may  be  over.  This  does  not 
mean  that  we  will  stop  building  public  facilities,  but  it  does 
signal  that  there  will  not  be  any  new  public  worte  programs 
of  national  scale  comparable  to  the  Interstate  highway 
^stem  or  opening  the  West  by  supplying  federal  water  and 
power.  The  future  is  more  likely  to  focus  on  maintaining 
and  getting  the  most  out  of  existing  facilities,  keeping  costs 
down,  making  public  facilities  fit  more  comfortably  into  the 
natural  environment,  and  being  more  ingenious  in  meeting 
needs  in  the  most  efficient  ways  that  science  can  devise. 

Performance— not  construction— is  now  the  goal.  And 
performance  is  being  defined  in  increasingly  complex  ways. 
For  ^mple,  it  is  no  longer  good  enough  simply  to  add 
more  capacity  to  highways  to  handle  more  vehicles.  The 
new  goals  are  to  move  more  people  with  fewer  vehicles,  to 
use  less  fuel,  to  create  less  air  pollution,  to  keep  highway 
runoff  from  polluting  water  supplies,  and  to  minimize 
noise  in  adjoining  neighborhoods,  ^th  water  development 
projects,  the  goals  also  have  grown  more  complex. 
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In-Stream  flows  need  to  be  maintained  to  meet  a  variety  of 
habitat  requirements,  return  flows  need  to  be  of  high 
quality  for  reuse,  priorities  need  to  be  set  among  competing 
uses  of  water  when  natural  limits  are  reached,  and 
conservation  methods  must  be  used  to  satisfy  growing 
needs  with  limited  supplies.  In  managing  waste  materials, 
the  simplicity  of  the  city  dump  has  been  replaced  1^  a 
complex  of  approaches  including  recycling,  nonpolluting 
landfills,  clean  waste-to-energy  incinerators,  and  secure 
hazardous  materials  depositories.  The  search  is  on  for  the 
best  results  at  aflordable  costs.  This  search  is  not  simple. 

The  vision  for  future  public  works  is  no  longera  pre-set 
design  that  can  be  drawn  up  on  a  piece  of  paper  and  worked 
toward  for  decades.  The  new  vision  is  a  performance 
management  ^stem  to  be  followed  consistently,  every 
year,  until  our  public  facilities  produce  the  desired  results. 
Ensuring  sound  performance  may  not  be  as  exciting  as 
cutting  ribbons  to  c^n  new  facilities,  but  it  is  a  lot  more 
important.  And  it  can  be  made  satisfying,  at  least,  if 
properly  reported  and  publicized. 

The  National  Council  on  Public  Works  Improvement 
suggested  a  set  of  performance  goals  to  guide  this  new  style 
of  management: 

■  Synchronize  public  works  with  development; 

■  Attain  established  levels  of  service; 

■  Support  economic  devciqjmcnt  and  fiscal  policies; 

■  Distribute  services  equitably; 

■  Limit  deferred  maintenance  liabilities;  and 

■  Enhance  economic  return  on  investment. 

This  list  may  not  be  complete,  but  it  illustrates  the  con¬ 
cept  of  performance  goals  and  it  can  be  built  on.  Fbr  example, 
environmental  goals  and  the  need  to  ensure  the  reliability  of 
services  should  be  brought  out  much  more  explicitly. 

Toward  a  Federal  Infrastructure  Strategy 

In  1990,  an  appre^riation  was  made  to  the  U.S.  Army 
Corps  erf  Engineers  to  develop  a  federal  infrastructure 
strategy.  This  work  was  directed  to  be  done  in  consultation 
with  other  federal  agencies,  state  and  local  governments,  and 
the  private  sector.  The  Corps  asked  ACIR  to  assist  in  the 
consultation  process,  and  the  Commission  approved  that 
request  in  March  1991.  On  June  12,  1992,  the  Commission 
approved  the  initial  report  resulting  from  these  consultations. 

The  Commission  confirms  the  essential  nature  of  the 
nation’s  infrastructure,  the  urgent  need  to  improve  it,  the 
intergovernmental  importance  of  the  issue,  and  the  presence 
of  many  opportunities  to  “improve  investment  efficiency, 
program  coordination,  and  economic  efficiency . . .”  (Joward  a 
Federal  Infra^ructure  Strategy,  forthcoming).  ACIR  enumer¬ 
ated  11  elements  that  should  be  worked  on  in  the  coming 
year.  Four  of  them,  which  are  described  below,  provide 
opportunities  for  federal  interagency  coqperation  that  could 
make  a  real  difference  in  how  effectively,  efficiently,  and 
accountably  all  governments— federal,  state,  and  local— will 
provide  infrastructure  services  in  the  future. 

Performance-Based  Needs  Studies.  Many  public 
works  needs  studies  are  considered  to  be  unevaluated,  un¬ 


realistic  wish  lists  that  usually  are  too  costly  to  be  funded  by 
available  resources.  Without  clear  priorities  and  c^ions, 
they  provide  little  guidance  to  decisionmakers. 

Several  techniques  are  available  to  improve  the  typical 
needs  study.  For  example,  U.S.  Comptroller  General 
Charles  A.  Bowsher  recently  called  performance  measure¬ 
ment  “an  important  tool  in  managing  for  results”  when 
testifying  before  the  Committee  on  Governmental  Affairs  (rf 
the  United  States  Senate.  He  recommended  dear  articula¬ 
tion  of  outcome-oriented  goals,  establishment  of  measurable 
objectives,  and  annual  reporting  of  progress  toward  goals  as 
means  of  ensuring  dtizens  “that  the  government  can 
eifedively  accoimt  for  where  their  tax  dollars  go  and  how  they 
are  used.”  Recognizing  that  this  is  not  an  eaty  task,  Mr. 
Bowsher  recommended  “starting  with  pilots. . . .” 

One  of  the  best  pilots  is  the  long-standing  Highway 
Performance  Monitoring  System  (HPMS)  required  by  the 
Congress  every  two  years.  A  similar  transit  data  reporting 
system  is  now  being  merged  with  HPMS.  These  systems 
rely  on  state  and  local  data  reported  in  standard  form  to 
gauge  national  conditions,  performance,  and  capital 
investment  requirements.  These  reports  have  been  im¬ 
proved  gradually  over  recent  years.  The  Federal  Highway 
Administration’s  report  on  The  1991  Status  of  the  Nation’s 
Midways  and  Bridges  is  sufficiently  reflned  to  differentiate 
between  the  cost  to  maintain  and  the  cost  to  improve  1989 
conditions  and  performance  for  several  different  types  of 
urban  and  rural  highways. 

Additional  techniques  that  can  be  used  to  improve 
needs  studies  include  risk  analysis,  benefit-cost  analysis, 
retum-on-investment  analysis,  and  interactive  simulation 
models  for  alternative  policy  options.  These  are  more 
difficult  techniques  than  simple  performance  measure¬ 
ments,  but  they  are  beginning  to  be  used  on  a  limited  basis. 
They  hold  out  the  promise  of  answering  questions  such  as: 
What  are  the  safety  and  cost  increase  risks  of  delaying 
certain  projects?  Which  projects  will  give  the  greatest 
return  on  investment?  Which  systemwide  strategies  are 
likely  to  improve  performance  most? 

It  is  essential  to  ask  and  answer  questions  like  these  if 
needs  studies  are  to  be  used  as  strategic  investment  t(X)ls. 

Performance- Based  Accounting  Systems.  Govern¬ 
mental  accounting  tystems  provide  relatively  little  infor¬ 
mation  for  management  decisions  other  than  budget 
compliance.  Accounts  are  seldom  kept  for  costs,  benefits 
liabilities,  and  assets,  yet,  such  accounts  could  improve  de¬ 
cisions  about  infrastructure  significantly. 

For  example,  some  form  of  asset  accounting  may  help 
solve  one  of  the  toughest  infrastructure  problems— def¬ 
erred  maintenance.  The  concept  includes  inspecting 
capital  facilities  regularly,  determining  the  cost  of  needed 
maintenance,  and  either  making  the  repairs  or  reporting 
the  financial  amount  of  needed  repairs  not  made  as  a 
liability  in  the  annual  financial  report.  Tracking  this  amount 
would  allow  management,  policymakers,  and  citizens  to 
assess  the  status  of  infrastructure  maintenance  more  precise¬ 
ly  and  realistically  than  is  possible  now  and  would  save  mon^ 
^  avoiding  the  catastrophic  failures  of  facilities  that  often 
trigger  large  replacement  costs.  The  recent  creation  erf  the 
Federal  Accounting  Standards  Advisoty  Board,  provides  an 
opportunity  to  make  progress  on  this  issue. 


F-2  rUBUC  WORKS  FOB  TOMORROW 


Better  accounting  standards  also  could  help  dedskm- 
makers  assign  respon^ilities  for  costs,  which  is  (me  ot  the 
biggest  infrastructure  financing  challenges.  If  governments 
were  to  follow  the  "beneficiaries  pay”  principle  more 
closely,  thQT  would  need  much  better  data  on  costs  and 
benefits.  Benefit  and  cost  accounting,  when  done  at  all,  is 
now  generally  limited  to  direct  benefits  and  costs. 
Secondary  benefits  and  costs  also  can  be  of  great 
significance.  In  order  to  set  fair  and  productive  prices  for 
irifrastructure  services  and  to  allocate  intergovernmental 
aid  prr^rly,  public  accounting  ^ems  would  have  to  be 
reformed  fundamentally.  Relative  tax  capacities  and 
efforts  also  would  figure  into  such  calculations. 

Streamlined  Environmental  Decisionmaking.  Many 
different  environmental  requirements  must  be  satisfied 
before  a  public  works  project  can  move  forward.  Frequent¬ 
ly,  these  requirements  are  applied  sequentially.  With  nu¬ 
merous  state  and  l(x:al  requirements  in  addition  to  federal 
requirements,  and  the  threat  of  litigation,  the  approval 
process  has  lengthened  to  many  years.  Sometimes,  approv¬ 
al  of  a  project  takes  so  long  that  the  rules  change  and  the 
process  has  to  start  all  over  again. 

The  idea  of  one-stop  permitting  has  been  around  for  a 
long  time,  with  little  to  show  for  it.  IWo  recent  events, 
however,  give  rise  to  optimism  that  progress  can  be  made 
on  this  issue.  First,  the  Council  on  ^vironmental  Quality 
is  more  actively  promoting  the  concept  that  the  environ¬ 
mental  impact  statement  (EIS)  required  Ity  the  National 
Environmental  Policy  Act  (NEPA)  can  serve  as  a  single 
vehicle  for  satisfying  all  federal  environmental  require¬ 
ments  (see  page  17).  Second,  in  May,  Ihin^rtation 
Secretary  Andrew  H.  Card,  Jr.,  Environmental  Ftotection 
Agency  Administrator  William  K.  Reilly,  and  Army 
Assistant  Secretary  for  Civil  Works  Nancy  Dorn  signed  a 
joint  memorandum  of  understanding  to  facilitate  imple¬ 
mentation  of  the  Intermodal  Surface  Transportation  Efficien¬ 
cy  Act  of  1991  by  expediting  environmental  reviews. 

Geographic  Information  Systems  (GIS).  Infrastructure 
planning  and  decisionmaking  requires  enormous  amounts  of 
very  (^nsive  geographic  data.  The  data  needed  keep  grow¬ 
ing  with  every  new  requirement  for  environmental  protec¬ 
tion,  archaeological  and  historic  preservation,  congestion 
management,  and  quality  of  life  enhancement. 

The  federal,  state,  and  local  governments  collect 
geographic  data  on  natural  features,  demographic  charac¬ 
teristics,  and  man-made  features,  including  the  location 
and  characteristics  of  public  works.  Ibo  often,  however,  there 
is  no  interagency  coc^ration  in  the  type  or  form  of  the  data 
collected.  The  technology  is  available  to  avoid  this  waste. 
Even  relatively  small  public  works  and  planning  offices  have 
computers  capable  of  establishing  GIS  programs.  But  these 
systems  generally  are  independent  of  one  another. 

Through  the  work  of  the  Federal  Geographic  Data 
Committee,  chaired  ty  the  U.S.  Geological  Surv^,  several 
types  of  federal  geographic  data  are  being  put  into  standard 
formats  using  compact  disc  technology.  If  state  and  l(xal 
data  were  compatible,  eventually,  any  kind  of  geographic 
data  could  be  shared  to  great  advantage  at  affordable  cost. 
USGS  is  exploring  ways  of  involving  state  and  local 
governments  in  its  GIS  work. 


With  the  pn^r  co(^>eration  and  data  Aandaids, 
federal,  state,  and  local  data  could  be  fed  into  three-dimen¬ 
sional  multimedia  technologies  that  would  allow  put^ 
works  decisionmakers  to  "walk  through”  current  cemdi- 
tions,  ^ly  proposed  policy  options,  and  experience  the 
future  consequences  without  ever  breaking  ground. 

Condnshm 

These  highlights  of  (q)portunities  for  federal  agencies 
to  work  together  to  improve  the  performance  ol  the 
nation’s  public  works  just  scratch  the  surface.  Many  other 
improvements  have  been  identified,  including  educatkm 
and  training,  institutional  relationsh4>s,  materials  re¬ 
search,  and  innovative  finance.  However,  the  federal, 
state,  local,  and  private  sector  participants  in  our  consulta¬ 
tion  process  ranked  information  technologies  at  the  top  of 
strategies  for  improving  the  performance  of  public  works. 
The  tystems  highlighted  above  rely  on  those  technologies 
to  bring  better  information  to  the  decisionmakers  and 
citizens  who  provide  and  use  the  nation’s  infrastructure. 

A  strategy  ot  federal  interagency  cooperation  in  infra¬ 
structure  programs  could  benefit  state  and  local  governments 
in  a  variety  (k  wtys,  induding  (1)  improving  tivtiniral  and 
managerial  practioes,  and  (2)  providing  a  omsistent  federal 
{^PfKoach  to  the  admrnistia^  and  regulatory  requirements 
that  state  and  local  governments  most  meet 

Bruce  D.  McDowell  is  director,  Government  Policy 
Research,  atACIR. 
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Toward  a  Federal 
Infrastructure  Strategy: 
Issues  and  Options 


EXECUTIVE  SUMMARY 


Toward  a  Federal  Infrastructure  Strategy  documents  the 
progress  of  an  interagency  initiative  to  develop  a  federal 
infrastructure  strategy  tluough  a  partnership  including 
the  Department  of  the  Army,  the  Environmental  Protec¬ 
tion  Agency  (EPA),  the  Department  of  Energy,  other 
federal  agencies,  state  and  local  governments,  and  the 
private  sector.  Emphasis  was  placed  on  planning,  design, 
finance,  construction,  operation,  and  maintenance. 

The  Advisory  Commission  on  Intergovernmental  Re¬ 
lations  convened  a  series  of  workshops  for  representatives 
from  more  than  25  congressional  and  other  federal  agen¬ 
cies  and  departments,  and  more  than  70  organizations 
representing  state  and  local  governments,  public  works 
providers,  and  related  research,  advocacy,  professional, 
and  user  groups.  The  year-long  consultations  were  ^ided 
by  a  federal  interagent^  work  group.  The  participants 
concluded  the  project  with  a  call  for  federal  agencies  to 
pursue  new  op^rtunities  for  action  on  infrastructure  im¬ 
provements  together  with  state  and  local  governments 
and  the  private  sector. 

The  findings  and  recommendations  of  earlier  reports 
provided  a  f^ramework  for  the  dialogue.  Each  group  also 
responded  to  questionnaires  covering  basic  financing,  per¬ 
formance,  and  governing  practices.  IThe  participants  ad¬ 
vised  working  toward  specific  actions  to  cany  out  the 
recommendations  contained  in  earlier  reports  rather  than 
conducting  another  study. 

Based  on  the  consultations,  a  broad  consensus 
emerged  around  five  infrastructure  issues  that  should  be 
addressed  by  the  federal  government:  (1)  rationales  for 
federal  investment,  (2)  regulations,  (3)  technology,  (4) 
financing,  and  (5)  management. 

Within  each  category,  participants  examined  (in  order 
of  importance):  strategic  investment,  regulatory  and  ad¬ 
ministrative  relief,  fleubility  in  federal  funding,  research 
and  development  plus  technology  transfer,  intergovern¬ 
mental  funding,  revenue  diversification,  and  management 
improvement. 

Rationales  for  Federal  Investment.  The  issue  statement 
focused  on  (1)  clear  goals;  (2)  visions  of  specific  infrastruc¬ 
ture  ^sterns  and  programs;  (3)  national  needs  studies;  and 
(4)  principles  for  determining  appropriate  federal  roles. 

Most  public  wori(S  are  provided  %  local  governments, 
state  governments,  and  the  private  sector.  Developing  broad 
national  infrastructure  strategies,  therefore,  involves  inter- 
govenunental  relationships  and  public-private  partnerships. 
Federal  infrastructure  strategy  is  best  understood  as  a  sub^t 
of  a  broader  national  infrastructure  strategy. 

Traditional  federal  infrastructure  programs  were  of 
two  types:  (1)  grants  (e.g.,  highways,  transit,  wastewater 
treatment  plants,  public  housing,  and  open  space),  and  (2) 
direct  building  and  operation  of  federal  projects  (e.g., 
flood  control  facilities,  harbors,  and  air  traffic  control 
facilities).  Many  grant  programs  have  been  consolidated, 
discontinued,  or  downsized,  and  most  of  the  direct  federal 
programs  now  require  significant  state  or  local  cost  shar¬ 
ing.  There  also  is  increasing  reliance  on  user  fees  and  trust 
funds  to  finance  highways,  transit,  airports,  airways,  wa¬ 
terways,  and  harbors. 

Federal  aid  for  infrastructure  has  declined  significant¬ 
ly  over  the  past  decade.  State  and  local  governments  have 
been  looking  more  to  the  private  sector.  Ibchniques  being 


used  include  develc^r  exactions,  impact  fees,  tran^rta- 
tion  management  associations,  and  administration  of 
community  facilities  by  private  community  associations. 

Federal  Standards,  Regulations,  and  Mandates.  The  issue 
statement  focused  on  (1)  standard  setting,  (2)  regulations 
and  mandates,  (3)  burdens  on  state  and  local  govern¬ 
ments,  (4)  fickle  regulations  based  on  performance 
goals,  (S)  stability,  (6)  reimbursement  of  state  and  local 
costs,  p)  small  governments,  and  (8)  relationships. 

There  has  teen  a  large  increase  in  the  number  and 
cost  of  regulations,  most  of  which  focus  on  process  or 
technical  standards  rather  than  on  performance.  Propos¬ 
als  were  made  to  (1)  shift  from  technical  regulations  to 
performance  standards,  (2)  apply  sanctions  when  per¬ 
formance  standards  are  not  satiated,  and  (3)  require  that 
the  federal  government  share  in  the  cost  of  implementing 
regulations. 

New  Technologies,  Research,  and  Innovation.  The  issue 
statement  focused  on  (1)  potential  for  technological,  man¬ 
agerial,  legal,  institutional,  and  other  innovations;  (2) 
innovation  in  procurements,  reducing  or  spreading  liairili- 
ties,  and  accounting;  (3)  a  major  federal  role  in  infrastruc¬ 
ture  R&D;  and  (4)  technolo^  transfer. 

The  federal  govenunent  could  fulfill  its  leadership 
role  in  innovation  and  technology  sharing  by  (1)  shifting 
from  technical  to  performance  standards  and  encouraging 
experimentation,  (2)  funding  federal  labs,  (3)  spreading 
the  risk  of  new  technologies,  (4)  tort  reform,  financing 
project  evaluations,  (6)  promoting  technology  sharing, 
and  (7)  creating  a  means  to  facilitate  information  sharing. 

Financing.  The  issue  statement  focused  on  (1)  changes  in 
infrastructure  finance,  (2)  the  “beneficiaries  pay”  princi¬ 
ple,  (3)  intergovernmental  financing,  (4)  revenue  diversifi¬ 
cation,  and  (5)  federal  income  tax  treatment  of 
infrastructure  investments  state  and  local  governments 
and  private  investors. 

Most  participants  (1)  agreed  that  there  should  be  sta¬ 
bility  in  funding  sources,  (2)  saw  little  probability  of  a 
resurgence  in  federal  financing,  (3)  thou^t  limited  re¬ 
sources  could  be  used  more  efficiently  if  federal  grant 
programs  were  redesigned,  and  (4)  believed  that  more 
investments  should  be  eligble  for  tax-exempt  financing. 
Firmncing  initiatives  to  te  watched  include  (1)  feder^ 
promotion  of  state  revolving  loan  funds  for  wastewater 
treatment  facilities,  (2)  the  ISTEA  authorization  for  mix¬ 
ing  public  and  private  funds,  (3)  experiences  with  the  May 
1^2  executive  order  on  privatizing  public  facilities  ac¬ 
quired  with  federal  funds,  and  (4)  model  public/private 
cost-sharing  contracts. 

Management.  The  issue  statement  focused  on  (1)  per¬ 
formance  rather  than  inputs,  (2)  flexibility  in  regulations 
and  funding,  (3)  economic  incentives,  (4)  capital  improve¬ 
ment  programming  and  budgeting,  and  (S)  training. 

Performance  is  difficult  to  quantify  tecause  there  are 
too  few  agreed-on  standards.  Better  measures  of  infra¬ 
structure  services  need  to  te  constructed  so  that  perform¬ 
ance  standards  can  te  developed.  There  also  is  a  need  for 
tetter  coordination  and  cooperation  between  federal 
agencies  that  have  infrastructure-related  responsibilities. 
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PREFACE 


In  1990,  an  appropriation  was  made  to  the  U.S.  Army 
Corps  of  Engineers  to  develop  a  federal  infrastructure 
strategy  in  consultation  with  other  federal  agencies,  state 
and  local  governments,  and  private  organizations.  At  the 
Corps’  request,  the  Advisory  Commission  on  Intergovern¬ 
mental  Relations  assisted  in  the  process  1^  convening  a 
series  of  workshops  for  government  representatives,  pub¬ 
lic  works  providers,  and  related  groups. 

The  consultation  process  was  bottom  up,  and  its  goal 
was  to  find  practical  steps  that  can  be  taken  federal 
agencies  working  together  to  improve  existing  programs. 
A  number  of  such  opportunities  were  identified. 

Coordination  within  the  federal  government  can 
benefit  state  and  local  governments  in  a  variety  of  ways, 
including  improving  technical  and  managerial  policies  for 
infrastructure  and  developing  consistent  federal  ap¬ 
proaches  to  administrative  and  regulatory  requirements. 


This  report  documents  the  year-long  consultation 
process  and  recommends  that  it  continue,  with  a  strong 
f^ocus  on  developing  q;)ecific  q^rtunities  for  improve¬ 
ment.  ACIR  anticipates  working  with  the  Corps  and  a 
series  of  intergovernmental  task  forces  on  helping  to 
make  the  nation’s  infrastructure  more  efficient,  better 
coordinated,  and  more  productive. 

The  Commission  believes  that  maintaining,  eiqKmd- 
tng,  and  modernizing  America’s  infrastructure  is  essential 
to  the  nation’s  continued  economic  and  environmental 
health.  The  Commission  is  pleased  to  have  taken  part  in 
the  consultation  process  and  urges  all  govenunents  to 
cooperate  in  developing  the  opportunities  that  are  unfold¬ 
ing  to  improve  the  infrastructure. 

Robert  B.  Hawldns,  Jr. 

Chairman 
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INTRODUCTION 


This  report  documents  the  progress,  to  date,  of  a  new 
federal  interagency  initiative  to  develop  "a  federal  infra¬ 
structure  strategy.”  The  congressional  committee  report* 
initiating  this  new  effort  emphasized  "pursuing  opportuni¬ 
ties  for  providing  local  infrastructure  fadlities”  through  a 
partnership  including  the  Department  of  the  Army,  the 
Environmental  Protection  Agency  (EPAX  the  Depart¬ 
ment  of  Energy,  other  federal  agencies,  state  and  local 
governments,  and  the  private  sector.  Consideration  was  to 
be  given  to  planning,  designing,  financing,  constructing, 
operating,  and  maintaining  the  nation’s  infrastructure. 
Special  mention  was  made  of  identifying  public/private 
Hnancing  opportunities. 

Major  studies  of  the  nation’s  infrastructure  problems 
were  undertaken  in  the  last  ten  years.  These  reports  fo¬ 
cused  largely  on  transportation  facilities;  water  resources, 
supplies,  and  qualify;  and  the  management  of  solid  and 
hazardous  wastes.  The  issues  have  been  defmed  over  and 
over  again.  Some  progress  has  been  made,  and  additional 
opportunities  to  move  ahead  have  been  identified.  But  the 
pr^lems  continue. 

The  federal  agency  representatives  brought  together  in 
this  effort  to  develq>  a  new  strategy  advised  working  toward 
qiecific  actions  to  carry  out  the  reconunendations  contained 
in  the  previous  reports  rather  than  producing  a  new  study. 
The  approach  taken  was  to  consult  with  representatives 
^emments  and  the  private  sector  in  a  seiies  of  workshops 
convened  the  Advisory  Commission  on  Intergovernmen¬ 
tal  Relations  (ACIR).  The  consultations  were  guided  I9  a 
federal  interagency  work  group.  The  workshq)  deliberations 
included  more  than  25  congressional  and  other  federal  agen¬ 
cies  and  departments,  and  more  than  70  organizations  repre¬ 
senting  state  and  local  governments,  public  works  providers, 
and  related  research,  advocacy,  professional,  and  user 
groups  (see  Figure  1,  next  page). 


*  U.S.  House  of  Representatives,  House  Report  101-536,  Accom¬ 
panying  the  Energjf  and  Water  Devdi^mentAi^mpiiations  Act, 
1991,  October  19, 1990,  p.  22. 


The  wr^eshop  participants  focused  rm  three  questions: 

1.  Can  a  government-wide  or  multi-agentfy  federal 
infrastructure  strategy  be  developed? 

2.  What  issues  should  a  federal  infrastructure  strat¬ 
egy  address? 

3.  Can  federal  agencies  work  more  dosely  together 
to  create  greater  value  from  federal  investment 
and  involvement  in  infrastructure? 

The  past  decade  has  tonight  significant  changes  in  the 
federal  government’s  infrastructure  roles— its  financing  rde 
has  dedined  ^Miile  its  regulatory  role  has  esqianded.  State 
and  local  governments  and  the  private  secten:  ate  incking  up 
greater  infiastructure  reqxmsibilities,  but  the  transition  has 
not  been  smooth.  State  and  local  governments,  like  the 
federal  government,  have  budget  problem;^  and  the  private 
sedor  has  been  in  a  long  economic  recession. 

In  reassessing  the  appropriate  size  and  form  of  the 
federal  role,  therefore,  it  is  necessary  to  ask:  Can  and 
should  state  and  local  governments  and  the  private  sector 
take  greater  responsibilify  for  the  nation’s  infrastrudure? 

Whether  it  is  pradical  to  develop  a  comprehensive 
federal  infrastrudure  strategy  is  a  question  that  remains 
open.  Nevertheless,  based  on  the  consultations,  a  broad 
consensus  emerged  around  five  key  infrastrudure  issue 
areas  that  should  be  addressed  by  the  federal  government: 
(1)  rationales  for  federal  investment,  (2)  regulations,  (3) 
technology,  (4)  financing,  and  (5)  management  In  the  [xo- 
cess  of  teadiing  this  consensus,  several  potential  opportuni¬ 
ties  for  federal  interagency  cooperation  were  identified. 

The  following  sedions  briefly  set  the  current  in&a- 
strudure  debate  in  historical  context  describe  the  pro¬ 
cess,  still  ongoing,  that  brought  the  differe...  groups 
together,  examine  the  five  infrastrudure  issues  identified 
above,  and  note  opportunities  for  action.  The  report  ends 
with  a  call  for  federal  agendes  to  pursue  these  q>portuni- 
ties  together,  in  cooperation  with  state  and  local  govern¬ 
ments  and  the  private  sedor. 
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Figunl 

Organizatiftiis  Represented  at  One  or  More  Woricshops 


Congress 

Senate  Environment  and  Public  Works  Committee 
House  Committee  on  Public  Works  and  Ihinsportation 
House  Subcommittee  on  Economic  Development 
Congressional  Budget  OEke 
Congressional  Infrastructure  Caucus 
Congressional  OfOoe  of  Technology  Assessment 
Congressional  Research  Service— Library  of  Congress 
General  Accounting  OfGce 

Executive  Branch 

Council  of  Economic  Advisors 
Environmental  Protection  Agenqr 
Federal  Accounting  Standards  Advisory  Board 
General  Services  Administration 
Department  of  Agriculture— SCS 
Department  of  Army- 
Civil  Works 
Corps  of  Engineers 
Department  of  ^mmerce 
Department  of  Energy 
Department  of  Interior- 
Bureau  of  Reclamation 
U.S.  Geological  Survey 
Department  of  Transportation- 
United  States  Coast  Guard 
Federal  Aviation  Administration 
Federal  Highway  Administration 
Federal  Railroad  Administration 
Federal  Tlansit  Administration 
Maritime  Administration 
Office  of  the  Secretary 
Transportation  Systems  Center 
Department  of  Treasury 

State  Government 

Academy  for  State  and  Local  Government 
council  of  State  Governments 

Ohio  House  of  Representatives,  Ways  and  Means  Committee 
State  of  New  Jersey— Washington  Office 

Local  Governments 

International  City/County  Management  Association 

National  Association  of  Counties 

National  Association  of  Regional  Councils 

National  Association  of  Towns  and  Townships 

National  Conference  of  State  Legislatures 

National  League  of  Cities 

Metropolitan  Washington  Airports  Authority 

City  of  Atlanta,  Department  of  Planning  and  Development 

Lehigh  County  (Pennsylvania)  Authority 

Research  Groups 

Apogee  Research 
Building  Research  Board 
Civil  Engineering  Research  Foundation 
Committee  for  Eranomic  Development 
Governmental  Accounting  Standards  Board 
Infrastructure  Institute 

Johns  Hopkins  University,  Institute  for  Policy  Studies 


Manufacturers’  Alliance 

National  Academy  for  Public  Administration 

Ohio  State  University,  School  of  Public  Policy  and  Management 

Taubman  Center  for  State  and  Local  Government 

Harvard  University 

Arizona  State  University,  School  of  Public  Affairs 
IJansportation  Research  Board 
University  of  Maryland,  Department  of  Economks 
University  of  New  Mexico,  New  Mexico  Engiiteering 
Research  Institute 
The  Urban  Institute 

Professional  Associations 
American  Consulting  Engineers  Couttdl 
American  Planning  Association 
American  Society  of  Civil  Engineers 
Community  Transportation  Association 
Government  Finance  Officers  Association 

Policy  Advocates 

Advocates  for  Highway  and  Auto  Safety 
Campaign  for  New  Transportation  Priorities 
National  Industrial  Transportation  League 
National  Wildlife  Federation 
Public  Securities  Association 
Rapoza  Associates 
Surface  Transportation  Policy  Project 
Water  Environment  Federation 

User  Croups 

American  Trucking  Association 
Bell  Atlantic  Network  Services,  Inc, 

Highway  Users  Federation 

International  Longshoremen’s  and  Warehousemen’s  Union 
National  Grange 

Public  Works  Providers 

American  Association  of  State  Highway  and 
Transportation  Officials 
American  Public  Transit  Association 
American  Public  Works  Association 
American  Road  and  Transportation  Builders  Association 
American  Mibterways  Operators,  Inc. 

American  V^ter  Works  Association 
Associated  General  Contractors  of  America 
Association  of  American  Railroads 
City  of  Baltimore,  Department  of  Public  Works 
Bovis,  Inc. 

Greenhome  &  O’Mara 

National  Solid  Waste  Management  Association 

National  Stone  .  ..  ociation 

New  York  Metropolitan  Transit  Authority 

Portland  Cement  Association 

R.W.  Beck  and  Associates 

Sverdrup  Corporation 

Tennessee  Valley  Authority 

Wade  Miller  As^iates 

Washington  State  Public  Works  Trust  Fund, 

Department  of  Community  Development 
Greater  Chicago  Metropolitan  Sanitary  District, 

Water  Reclamation  District 
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CONTEXT  FORA  NEW  FEDERAL  INITIATIVE  ON  INFRASTRUCTURE 


The  Early  Reports 

hi  1981,  America  in  Rums  diaiged  that  lack  (rf  mainte¬ 
nance  was  seiiousfy  endangering  the  ability  at  the  nation’s 
infrastructure  to  continue  meeting  essenti^  needs.  Shcntfy 
thereafter,  some  highws^  tnidges  fell  down,  with  catastroph¬ 
ic  results,  and  the  need  fm:  actkm  appeared  urgent 

The  Congress  followed  with  th^  studies  in  raiHd  suc¬ 
cession  during  the  mid-1980s.  Hard  Choices  (1984),  prepared 
tor  the  Joint  Economic  Committee,  indicated  that  infra- 
stnarture  investment  needs  were  far  outstrqiping  the  funds 
available.  A  study  for  the  Senate  Budget  Committee  by  the 
Private  Sector  Advisory  Panel  (1987)  also  called  fix'  greater 
investment  emphasizing  a  strong  federal  role  and  greater 
use  of  trust  funds,  tax  exen^t  bonds,  and  publk^piivate 
partnershqis.  Finally,  the  Congress  estaWished  the  National 
Council  on  Public  Works  Improvement  (NCPWI)  to  stu<i^ 
these  issues  definitive]^. 

In  Fnf^  Foundations  (1988),  its  final  report  NCPWI 
ccmduded  that  the  nation’s  infrastructure  was  ade¬ 
quate  to  fulfill  current  requirements  and  insufifident  to  meet 
the  demands  of  future  economic  growth  and  development.” 
The  oouncQ  called  on  federal,  state,  and  local  goveriunents, 
in  partnershq)  with  the  private  sector,  to  double  the  nation’s 
rate  of  capital  investment  in  infrastructure  2000.  The 


NCPWI  rqxxt  also  idmitified  Isey  needs  foe  itrqKovmg  the 
performance  cf  puUic  wrxks  systems,  sudi  as: 

■  Using  better  management  techniques; 

■  Carving  out  more  appeofniatendes  for  the  federal, 
state,  and  local  govmmments  and  the  isivate  sector; 

■  Est2d>lishing  incentives  for  better  mainterumce; 

■  Hiking  advantage  of  new  technologies; 

■  Bqdrxing  low-cost  methods  of  providing  services; 

■  Providing  better  trained  personnel;  and 

■  Using  iimovative  financing  techniques. 

Figure  2  contains  the  summary  recommendatiems 
from  Frt^ile  Fbumlations. 

The  More  Recent  Reports 

Froffk  Fmmdatimu  touched  off  a  series  of  ddretes 
that  continues  to  the  present  In  passing  the  law  that 
established  NCPWI,  the  Congress  required  the  Congres¬ 
sional  Budget  Ofiice  (CBO)  to  evaluate  the  council’s 
final  report  within  90  days.  CBO’s  report.  New  DirecHons 
for  the  Nation’s  Public  Wt^  (1988X  challenged  the  need  to 
double  the  rate  of  investment.  It  emphasized,  instead,  the 
need  to  make  sure  that  each  infrastructure  project  be 


Figure  2 

A  Strategy  for  Improving  America’s  Public  Worits 


No  single  approach  is  adequate  to  ensure  the  future  viability 
of  America’s  infrastructure.  A  broad  range  of  measures  is  neces¬ 
sary  to  make  a  meaningful  difference  by  the  turn  of  the  century. 
Specifically,  these  should  include: 

■  A  national  commitment,  shared  by  all  levels  of  govern¬ 
ment  and  the  private  sector,  to  increase  capital  spending 
by  as  much  as  100  percent  above  current  levels; 

■  Claiificatkm  of  the  reqrective  roles  of  the  federal,  state,  and 
local  governments  in  infrastructure  ccmsUuction  and  man¬ 
agement  to  focus  reqxxisibility  and  increase  accountability, 

■  More  flexible  administration  of  federal  and  state  man¬ 
dates  to  allow  cost-effective  methods  of  compliance; 

■  Accelerated  spending  ofthe  federal  highway,  transit,  avi¬ 
ation,  and  waterways  trust  funds; 


■  Removal  of  unwarranted  limits  on  the  ability  of  state  and 
local  governments  to  help  themselves  throu^  tax-exempt 
financing; 

■  Strong  incentives  for  maintenance  of  capital  assets  and 
the  use  of  lovwcapital  techniques,  sudi  as  demartd  man¬ 
agement,  coordinated  land  use  planning,  and  waste  re¬ 
duction  and  retycling; 

■  Additional  support  for  research  and  development  to  ac¬ 
celerate  technological  innovation  and  for  training  of  pub¬ 
lic  works  professionals;  and 

■  A  rational  capital  budgeting  process  at  all  levels  of  gov¬ 
ernment 

None  of  these  steps  will  be  easy  or  unqi^msed.  But  the  increasing 
cost  of  delay  is  certaia  The  Council  urges  the  President,  the 
Congress,  and  the  nation’s  state  aixl  local  leaders  to  act  on  this 
agenda  immediately. 


■  Financing  of  a  larger  share  of  the  cost  ofpublic  works  by 
_ those  who  benefit  from  services; _ 

Source:  National  Council  on  Public  Works  Improvement  Fragile  Foundations,  1988. 
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carefully  evaluated  for  its  economk:  productivity.  By 
thistime,  a  major  argument  was  raging  among  economists 
about  the  macro  effects  of  infrastructure  investment  on 
the  nation’s  economy.  Some  saw  infrastructure  invest¬ 
ments  leveraging  the  economy  to  much  higher  rates  of 
growth  than  others.  CBO  followed  up  in  1991  with  a  more 
in-depth  report,  Htnv  Federal  Spending  for  Infrastructure 
and  Other  PubUc  Investmmts  Affects  the  Economy. 

The  Congressional  Office  of  Ibchnology  A^ssment 
(OTA)  produced  two  major  reports  on  infrastructure  en¬ 
titled  Rebuilding  the  Foundations  (1990)  and  Delivering  the 
Goods  (1991).  These  reports  examine  state  and  local  pub¬ 
lic  works  financing  and  management  issues,  as  well  as 
public  works  technology,  management,  and  fmandng  acti¬ 
vities  of  the  federal  govenunent. 

While  none  of  these  studies  reached  a  definitive  con¬ 
clusion  on  the  benefits  of  infrastructure  investment  in 
general,  the  OTA  reports  clearly  pointed  to  substantial 


needs  for  additional  q>ending  rni  infrastructure  to  remedy 
current  deficiencies. 

Definitions  of  Infrastructure 

As  these  reports  accumulated,  it  became  apparent 
that  defiiutions  of  irtfrastructure  differ.  Some  de^tions 
include  public  buildings,  public  housing,  rural  electrifica¬ 
tion,  emerging  telecommunications  technologies,  and 
other  facilities  that  serve  public  needs,  whether  piiblkly 
owmed  or  not.  For  the  s^e  of  manageability,  NCPWI 
limited  its  studies  to  tran^rtation,  water,  and  waste. 
These  three  broad  categories  involve  large  intergovern¬ 
mental  tystems  of  major  national  significance.  Narrowing 
the  definition  of  infrastructure  in  this  way  does  not  deny 
the  fact  that  other  facilities  are  public  works  of  great 
importance.  Much  of  what  can  be  said  of  good  practices  in 
the  fields  of  transportation,  water,  and  waste  also  can  be 
said  about  managing  other  facilities. 
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CONSULTING  THE  ACTORS 


The  federal  infrastructure  strategy  project  omsulted 
separately  with  four  constituencies  and  then  brought  rep- 
resentatives  of  all  groups  together  into  a  “synthesis  gcaap” 
to  resolve  differences.  The  ^dings  smd  reconunendations 
(d  the  reports  summarized  above  were  presented  to  work¬ 
shop  participants  and  provided  a  frameworir  for  much  of 
the  dialogue  that  occurred.  The  four  groups  convened 
were: 

■  Representatives  of  federal  agencies  as  well  as 
congressional  coimnittees  and  policy  evaluation 
units  having  infrastructiue  re^nsibilities; 

■  State  and  local  government  policymaker^ 


■  Nongovenunental  policy  anatysts,  infrastructure 
users,  and  advocacy  groups;  and 

■  Public  and  i»ivate  infrastructure  providers. 

Each  group  was  survqred  befrxe  the  meetings  by 
questionnaires  covering  basic  fiiumcing,  perfonnance, 
^  governing  practices. 

The  surv^  questkms  were  drawn  from  the  recmn- 
mendations  Foundations  (see  figure  2). 

The  next  section  (rf  the  rqport  is  based  on  the  survqr 
reqMnses  and  the  i»ofessbnalfy  facilitated  wtxkdiop  dis¬ 
cussions  that  omiprised  the  omsultation  process. 
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FIVE 


INFRASTRUCTURE  ISSUES  AND  OPPORTUNITIB  FOR  ACTION 


In  questionnaire  re^nses  and  the  woricdiops,  partic¬ 
ipants  Uentified  live  issues  as  being  of  primary  impoilance 
in  develq>ing  steps  for  federal  action.  These  five  issues 
were  discussed  initially  as  ‘‘strategies”  or  action  state¬ 
ments  (see  Figure  3X  but  were  not  ratified  in  that  form  by 
the  synthesis  group.  The  issues/strategies  pairs  are: 

I.  Rationales  for  Federal  Investment— Invest  Stra¬ 
tegically 


n.  Regulation— Agree  on  Roles  and  Reqjonsiiilities 

m.  IbchiKdogy- Develop  and  New  'Rdmolo- 
gies 

IV.  Fiiumdng— Readjust  Infrastructure  Financing 

V.  Management— Improve  Infrastructure  Manage¬ 
ment 


Figures 

Five  Essential  Issnes  to  be  Addressed  by  a  Federal  Infrastractnre  Strategy 


I.  Invest  Strate^cally 

■  Improved  infrastructure  is  needed  to  sharpen  America’s  competitive  edge,  economic  productivity,  and  efficiency. 

■  national  goals  for  infrastructure— a  persuasive  vision  of  the  future— should  be  articulated. 

■  Greater  political  commitment  is  needed  to  support  a  healthy  infrastructure. 

■  National  needs  studies  should  be  directed  toward  effective  achievement  of  clear  strategic  investment  goals. 


IL  Agree  on  Roles  and  Responsibilities 

n  Regulatory  and  administrative  burdens  in  providing  infrastructure  should  be  reduced. 

n  Flralrility  in  spending  federal  aid  for  infrastructure,  and  in  complying  with  federal  and  state  mandates,  should  be  increased. 

■  The  intergowmmental  burdens  and  lack  of  flexibility  that  hamp»  the  provision  of  infrastructure  are  symptoms 

of  differing  perceptions  about  appre^riate  federal,  state,  and  private  roles.  These  differerKes  should  be  narrowed 
by  building  closer  partnerships. 

■  Special  attention  needs  to  be  ghen  to  the  compliance  problems  oi  small  governments. 


III.  Develop  and  Apply  New  Technologies 

■  The  potential  for  new  technologies,  and  other  products  research,  to  help  solve  infrastructure  problems  is  great; 
it  shmld  receive  greater  attention. 

■  Accelerated  technology  sharing  programs  should  be  an  integral  jmt  of  this  effort 

■  More  effective  federal  strategies  and  greater  resources  are  essential  to  the  success  of  this  effort 


IV.  Readjust  Infrastructure  Fiiwncing 

■  The  enormous  changes  in  public  revenue  systems  and  expenditure  patterns  that  have  occurred  over  the  past  decade 

have  left  infrastructure  at  a  disadvantage. 

■  This  situation  requires  signifreant  adjustments  in  infrastructure  financing  methods. 

■  Specific  adjustments  that  should  be  considered  include: 

Mechanisms  that  result  in  beneficiaries  paying  a  greater  share  of  costs 
Intergovernmental  funding 
Tbx-exempt  funding 
Revenue  diversification 


V.  Improve  Infrastructure  Management 

■  Management  methods  and  practices  should  be  reformed  to  focus  on  the  performance  of  services  (as  indicated  by  ouqrut 

measures)  rather  than  on  facilities  and  operations  “inputs.” 

■  There  should  be  incentives 

(1)  to  stretch  the  safe  and  useful  lives  of  public  works  through  better  maintenance, 

(2)  to  use  the  most  cost-effective  means  of  serving  the  (wblic  in  each  situation,  and 

(3)  to  lower  arbitrary  barriers  to  using  low-capital  techniques. 

■  Flexible  funding  and  flexible  regulations  can  help  ensure  successful  performance  management 

■  Capital  improvement  programming  and  prioritizing  should  be  used  more  fully,  in  appropmie  settings,  by  all  governments. 
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The  synthesis  group  wanted  to  explore  the  issues 
more  thorough^  before  committing  to  strategic  positions. 
An  extended  discussion  of  strategies  versus  issues  made 
the  following  points: 

■  A  coherent  (overarching)  federal  infrastructure 
strategy  could  offer  ben^its,  such  as:  reinforcing 
larger  national  goals  like  international  competi¬ 
tiveness,  economic  productivity,  and  quality  of 
life;  putting  federal  programs  into  better  rela¬ 
tionship  with  state,  local,  and  private  sector  ef¬ 
fort^  and  developing  consistent  and  mutual 
reinforcement  among  federal  programs. 

■  However,  a  coherent  (overarching)  federal  in¬ 
frastructure  strategy  may  not  be  possible  be¬ 
cause,  for  example:  responsibilities  for  federal 
infrastructure  programs  are  divided  among  too 
many  different  federal  agencies  and  congres¬ 
sional  committees;  the  missions  of  these  insti¬ 
tutions  are  very  diverse;  the  division  of 
infrastructure  responsibilities  among  the  na¬ 
tion’s  federal,  state,  and  local  governments— 
and  between  the  public  and  private  sectors— is 
too  dynamic  and  uncertain;  and  proposals  to 
establish  or  more  fully  utilize  interagency 
policy-setting  and  coordinating  mechanisms 
are  unlikely  to  be  enacted  (e.g.,  a  federal  infra¬ 
structure  council,  a  cabinet  council  on  infra¬ 
structure,  a  consolidated  congressional 
infrastructure  committee,  a  consolidated  fed¬ 
eral  infrastructure  department,  or  an  infra¬ 
structure  coordination  role  for  OMB,  the 
Domestic  Policy  Council,  or  the  Council  of  Eco¬ 
nomic  Advisors). 


Still,  the  federal  {^enunent  has  an  infrastructure 
strategy  by  default  that  is  the  net  result  of  its  diverse 
infrastructure  programs  and  policies.  Some  thought  to 
coordinating  certain  elements  of  these  programs  and  poli¬ 
cies  might  produce  benefits.  Political  leadership  in  the 
Congress,  at  the  White  House,  or  in  one  or  more  major 
federal  departments  or  agencies  might  help  such  coorefina- 
tion  efforts  to  develop  further.  Exanqdes  of  such  leadetdiq) 
are  the  strategic  i^anWig  process  at  the  U.S.  Dqjartment  (tf 
Hansportatioa  (DOT)  and  the  recent  authorization  of  feder¬ 
al  surface  transportatkm  programs  in  the  baennodal  Surface 
Thmiportation  Effidency  Act  of  1991  (ISTEA). 

Care  should  be  taken  to  ensure  that  requirements  for 
coordination  not  be  allowed  to  gridlock  the  decision  pro¬ 
cess  and  prevent  the  provision  of  essential  iitfrastructure 
facilities  and  services. 

Whether  or  not  it  is  possible  to  develop  a  coherent 
federal  infrastructure  strategy  spanning  a  wide  range  of 
programs,  the  five  essential  federal  infrastructure  issues 
listed  above  are  important  to  address. 

Ikble  1  compares  three  perqiectives  on  public  works 
issues:  (1)  the  hipest  priority  issues  cited  tty  questionnaire 
respondents  on  an  open-ended  question;  (2)  the  main 
points  discussed  at  the  workshop  meetings  of  the  four 
constituent  groups;  and  (3)  Fragile  Foundations  recom¬ 
mendations. 

Although  the  four  workshop  groups  had  some  com¬ 
mon  concerns,  they  initially  had  very  different  perspec¬ 
tives.  Ihble  2  summarizes  responses  by  each  group  to  the 
open-ended  surv^  question  on  the  most  important  issues 
that  a  federal  infrastructure  strategy  should  address.  The 
issues  listed  received  multiple  responses  within  each 
group,  and  th^  appear  in  the  order  of  greatest  to  lowest 
number  of  multiple  re^nses. 


Table  1 

Three  Perceptions  of  Public  Works  Issues 

1 

Workshop 
Discussions 
(main  points 
receiving  attention) 

Questionnaires:  bsue  Priorities 
(in  rank  order  of  importance 
to  respondents) 

Fragile  Foundations 
(summary  of  lecommendatioiu) 

I 

1.  DeFinitions/Goals 

2.  A  Vision 

1.  Strategic  Investment 

1.  A  National  Commitment  to  Invest  More 

2  Clarification  of  Federal-State-Local  Roles 

II 

3.  Regulations 

2  Regulatory/Administrative  Relief 

3.  Flexibility  of  Federal  Funding 

3.  Flexible  Administration  of  Federal 
and  State  Mandates 

III 

4.  Technology 

4.  R&D/Technology  Transfer 

4.  Accelerate  Innovation  through  R&D 

IV 

S.  Financing 

5.  Inteigovemmental  Funding 

6.  Revenue  Diversification 

5.  Beneficiaries  Should  Hnance 
a  Greater  Share  of  Costs 

6.  Reduce  Limits  on  Tax  Exempt  Bonds 

7.  Accelerated  Spending  of  the  federal  Trust  Funds 

1 

6.  Performance 

7.  Management  Improvement 

8.  Accelerate  Innovation  through  Training  Public 
Works  Professionals 

9.  Incentives  for  Maintenance 

10.  Incentives  for  LowOipital  lechniques 

11.  Capital  Budgeting  by  All  Governments 

G-8  mWARD  A  FEDERAL  STRATEGY 


mk2 

Most  bBportaot  Issms  for  a  Federal  lafrastractwc  Strategr^ 

(farik  Older  fay  mney  gioiq>) 


Federal  Grrap 
(N-  13) 

S-LGevtraascat 

(N-  1^ 

Rcsearck/Advscacy/Uscrs 

(N-2S) 

Prwidu'S 

(N-28) 

1.  National 

Need*  Study 

L  Consistency  among  Federal 
Programs 

L  Political  Commitment  to 

Sbat^  Investment 

L  Regulatory  Relief 

1  Multi-Modal 
Ihutaportation 
Ffanc^ 

2.  FlexHulity  in  Using  Federal 

Fbnds 

X  RAD  phis  Tfaduiology  Transfer 

X  Intergovernmental  Rinding  and 
Mandrie  Reimbursement 

3.  Reducing  Fadeial  Regplsicxy  aitd 
AdministrativB  Overload, 
especially  for  Small  Ooveraments 

1  Rotatory  Relief  and  Flexibility 

3.  RAD  phis  Ifachncdogy  liansfer 

4.  IkxFolicy 

4,  ReliaMe  Revenue  Sources 

4.  Strat^ic  Investment 

5.  Intergovenunental  Fbnding  and 
Fiscal  Ecpialiation 

S.  Privatization 

6.  Management  Improvement 

‘  Based  on  Survey  Question  7— What  are  the  two  or  three  most  important  infirastnictuie  issues  that  the  federal  government  needs  to 
address?  These  tabulations  were  prepared  at  the  time  of  the  meetings.  Later  tabulations  resulted  in  a  total  of  97  leqKMises,  as  follows: 
Federal— 17  (a  29  percent  response^  State-Local— 19  (36  percent^  Research,  etc.— 27  (35  percent);  Providers- 34  (68  percent) 

What  becomes  evident  most  quickty  from  this  table  is 
that  the  federal  working  group  had  the  most  narrow  pro¬ 
grammatic  concerns  and  the  fewest  concerns  that  received 
multiple  responses  (although  many  other  issues  were 
dted  Iv  a  single  individual  on  the  17  federal  question¬ 
naires  returned). 

Re^nses  from  the  state  and  local  government 
policymakers  might  be  characterized  as  concerns  about 
the  federal  impact  on  their  infrastructure  responsibilities. 
The  research/advocacy/user  respondents  listed  a  broad 
range  of  strategies  and  practical  concerns.  The  public 
works  providers  had  the  highest  rate  of  re^nse  and  the 
broadest  mix  of  major  concerns. 

Ihble  2  also  provides  some  details  pertaining  to  the 
five  k^  issues.  Respondents  saw  the  ne^  to  examine  the 
following  factors: 

1.  Strategic  investment, 

2.  Regulatory  and  administrative  relief, 

3.  Flexibility  in  federal  funding, 

4.  Research  and  development  plus  technology 
transfer, 

5.  Intergovenunental  funding, 

6.  Revenue  diversification,  and 

7.  Management  improvement. 

This  list  represents  the  composite  rank  order  of  issues 
raised  by  all  four  grmqis,  with  strategic  investmmit  bong  the 
highest  ]xiority.  This  is  the  ranking  used  to  organize  Ihble  1 
and  to  arrive  at  the  five  larger  cathodes  of  issues:  rationales, 
regulatkm,  tedinology,  finance,  and  management 

Strategic  investment  was  listed  as  the  top  priority  by 
respondents  from  the  research/advocacy/user  group,  who 


tied  it  to  developing  political  commitment  to  these  objec¬ 
tives,  as  well  as  to  international  competitiveness  and  eco¬ 
nomic  efficienry.  The  providers  group  linked  strategic 
investment  to  ecotunnic  development  productivity,  effi¬ 
ciency,  and  international  competitiveness.  Some  c>f  the 
providers  also  linked  it  to  a  caU  for  clear  national  priori¬ 
ties.  In  the  words  of  one  reqwndeni,  it  is  certainly  easier 
to  "follow  the  leader"  if  it  is  dear  where  the  leader  is 
going. 

In  a  related  view,  the  federal  group’s  top  priority  was 
given  to  national  ne^  studies,  which  could  be  us^  as 
strategic  investment  t(X)ls  if  prepared  properly.  An  addi¬ 
tional  federal  re^ndent  listed  international  competi¬ 
tiveness,  another  listed  investment  for  performance,  and 
others  pushed  national  defense,  transportation,  and  dam 
safety  strategies.  All  of  these  req;x>nses  indicate  support 
for  certain  types  of  strategic  investment. 

Regulatory  reli^and  fleability  was  the  second  highest 
priori^  over^.  It  was  the  top  priority  of  public  works 
providers  and  was  ranked  third  ly  state  and  Icxsd  govern¬ 
ment  policymakers  and  the  research/advexsuy/user 
group.  In  addition,  the  first-place  call  ty  state  and  Icxral 
policymakers  for  consistency  among  federal  programs  re¬ 
inforces  the  issue  of  regulatory  and  administrative  over¬ 
loads  resulting  from  federal  actions.  The  state  and  Icxsd 
policymakers  also  tied  this  issue  to  the  special  needs  of 
small  governments  for  relief  from  the  increasingly  techni¬ 
cal  and  demanding  requirements  of  federal  programs. 

Flexibility  in  federal  funding  was  in  third  plac:e  overall. 
This  issue  placed  second  among  the  priorities  of  both  the 
federal  group  and  the  state  and  local  policymaker  group.  It 
was  also  imbedded  in  the  third-place  issues  listed  ty  the 
state/lcxal  and  research/advocacy/user  groups  calling  for 
flexibiliy  and  consistency  among  programs. 
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Research  and  developmoa  (including  technology  trans¬ 
fer)  received  the  fourth  priority  overall.  Although  it  came 
in  second  with  the  res^irch/advocacy/user  group  and  third 
with  the  providers,  it  did  not  make  the  tc^  rung  of  issues  as 
seen  by  the  federal  and  stateAocal  groups. 

Intergovernmental  funding  was  in  fifth  place  overall, 
especially  with  regard  to  reimbursing  state  and  local  gov¬ 
ernments  for  the  costs  of  meeting  federal  mandates.  The 
providers  gave  it  their  second  highest  priority,  but  the 
research/advocacy/user  group  dropped  it  to  fifth  place  and 
tied  it  to  issues  of  fiscal  equalization.  The  federal  and 
StateAocal  groups  implied  suiqwrt  only  obliquety  through 
their  interest  in  flexible  feder^  funding. 

Revenue  diversificati<m,  in  sixth  place  overall,  is  seen  in 
various  forms  in  the  responses  from  three  groups.  For 
example,  revisions  in  tax  policy,  especially  with  respect  to 
municipal  bond  authority,  received  a  fou^-place  priority 
from  the  state  and  local  politymakers,  and  the  research/ 
advocacy/user  group  gave  the  same  ranking  to  ensuring 
reliable  revenue  sources.  The  provider  group  brought  this 
issue  up  in  relation  to  privatizing  financial  re^nsibilities. 
The  federal  group  did  not  focus  on  this  issue. 

Management  improvement,  including  the  use  of  per¬ 
formance  data  came  in  last  overall.  The  provider  group 
was  the  only  one  to  rank  this  issue. 

The  Essential  Issues 

Each  of  the  five  essential  ixtf  rastructure  issues  catego¬ 
ries  is  discussed  more  fully  below.  The  formal  issue  state¬ 
ment  agreed  to  by  the  tynthesis  group  is  presented  first. 
Additional  details  are  provided  from  the  workshop  discus¬ 
sions  and  the  questionnaire  surveys.  Related  opportuni¬ 
ties  for  interagency  cooperation  that  came  to  light  during 
the  consultation  process  are  then  described  briefly. 

I.  Rationales  for  Federal  Investment 
Formal  Issue  Statement 

Clear  Goals.  Infrastructure  is  not  an  end  in  itself. 
Therefore,  wise  investment  in  infrastructure  requires  the 
clear  articulation  of  other  larger  goals  for  such  purposes  as 
international  competitiveness,  economic  productivity, 
health  and  safety,  national  defense,  and  quality  of  life. 

Vision.  Specific  visions  of  how  infrastructure  tystems 
and  programs  can  contribute  to  achieving  clear  national 
goals  are  necessaiy  to  generate  political  commitment  and 
adequate  financial  support. 

Needs  Studies.  National  needs  studies  should  be  con¬ 
ducted  to  calibrate  the  amount  of  infrastructure  investment 
needed.  Such  studies  should  not  be  simply  compilations  of 
ail  available  proposals,  but  instead  should  analyze  alterna¬ 
tive  means  of  at^eving  measurable  performance  standards 
and  seek  the  most  cost-effective  investment  opportuni¬ 
ties.  Needs  studies  should  be  developed  through  coopera¬ 
tive  intergovernmental  and  public-private  processes. 


Principles.  Princiides  for  determining  ai^ropriate 
federal  roles  to  help  meet  infrastructure  needs  should  be 
established.  These  princ4>les  duMild  have  a  firm  constitu¬ 
tional  foundation,  but  slmuld  also  reflect  present  condi¬ 
tions  and  intergovernmental  consultations.  Econmnies  of 
scale  and  equity  conaderatkms  may  form  the  basis  of  sc»ne 
federal  roles. 

National  vs.  Federal  infrastructure  Strategies 

Many  federal  infrastructure  programs  finance  major 
capital  investments  with  high  f^eral  shares  of  project 
costs.  Such  programs  and  projects  frequently  receive 
widespread  media  coverage.  In  r^ition,  federal  environ¬ 
mental  and  other  regulations  often  affect  the  construction 
of  public  works  projects  that  are  not  federally  financed.  It 
is  common,  therefore,  to  view  the  federal  government  as 
dominant  in  the  infrastructure  field. 

Nevertheless,  as  pointed  out  in  Fraffle  Foundations, 
most  public  works  are  provided  by  local  governments, 
either  directly  or  through  the  private  sector.  Most  major 
highways  are  owned  Ity  state  governments.  Many  water 
supply  systems  are  privately  owned  and  operated.  Most 
ha^dous  waste  disposal  is  privately  provided.  Much  of 
the  ordinary  trash  collection  and  disposal  is  private.  De¬ 
veloping  broad  national  iitfrastructure  strategies,  there¬ 
fore,  involves  many  intergovernmental  relationships  and 
public-private  partnerships.  Federal  infrastructure  strate¬ 
gy  is  best  understood  as  a  subset  (tf  a  broader  national  infra¬ 
structure  strategy.  Thus,  a  national  strategy  must  be  set  forth 
before  a  federal  strategy  can  be  established  realistically. 
NCPWI  set  forth  such  a  strate^  in  1988,  calling  for  a  feder¬ 
al-state-local-private  partnership  (see  Figure  1). 

Carving  Out  Appropriate  Federal  Roles  for  the  1 990s 

Traditional  federal  infrastructure  programs  were  of 
two  types:  (1)  grants  and  (2)  direct  building  and  operation 
of  federal  projects.  The  grants  generally  had  fairly  high 
federal  shares  of  project  costs,  required  state  and  local 
planning,  and  called  for  federal  approval  of  the  projects  to 
be  funded.  These  programs  included  highways,  transit, 
airports,  wastewater  treatment  plants,  public  housing,  ur¬ 
ban  renewal,  community  facilities,  and  open  ^acc. 

The  direct  federal  programs,  usually  funded  com¬ 
pletely  by  the  federal  government  (except  perhaps  for 
land  contributed  hy  a  state  or  local  government),  included 
flood  control  facilities,  dams,  harbors,  waterways,  and  air 
traffic  control  facilities.  Amtrak  is  also  heavily  dependent 
on  direct  federal  appropriations. 

In  recent  years,  there  have  been  many  changes  in  the 
grant  and  direct  programs.  For  example,  many  grant  pro¬ 
grams  have  been  consolidated,  discontinued,  or  down¬ 
sized,  and  most  of  the  direct  federal  programs  now  require 
significant  state  or  local  cost  sharing. 

There  also  is  increasing  reliance  on  user  fees  and  trust 
funds  to  finance  the  federal  shares  of  federal  infrastruc¬ 
ture  programs.  These  apply  to  highways,  transit,  airports, 
airways,  waterways,  and  harbors.  It  has  been  the  goal  in 
recent  years  to  move  the  Department  of  Transportation 
toward  complete  funding  by  user  fees  and  trust  funds. 
That  goal  has  been  about  80  percent  achieved. 
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Another  change  was  consolidation  of  the  urban  re¬ 
newal,  open  s{»ce,  and  conununity  facilities  {nograms  into 
the  community  develi^wnent  block  grant,  thereby  reduc¬ 
ing  federal  CMitrol.  In  addition,  the  more  than  800,000 
miles  of  federally  designated  highways  have  been  replaced 
by  a  155,000-mile  national  hi^^y  ^tem  and  a  flexible 
intermodal  surface  transportation  block  grant  for  state 
and  local  use.  The  wastewater  treatment  facilities  con¬ 
struction  grant  program  (with  a  75  percent  federal  share) 
has  been  converted  into  a  state  revolving  loan  program. 
The  new  safe  drinking  water  program  mandates  standards 
without  offering  financial  assistance. 

Looking  at  the  overall  record,  and  judging  it  by  buying 
power  and  percentage  of  state  and  local  irfrastructure 
budgets,  federal  aid  has  declined  significantly  over  the 
past  decade. 

With  fewer  federal  dollars  to  count  on,  state  and  local 
governments  have  been  looking  more  to  the  private  sector 
to  help  finance  and  provide  infrastructure.  Tfechniques 
being  used  more  frequently  include  residential  developer 
exactions,  impact  fees,  transportation  management  asso¬ 
ciations  to  mitigate  the  traffic  impact  of  new  commercial 
development  and  redevelopment,  and  administration  of 
community  facilities  by  private  community  associations 
rather  than  by  local  governments.  Last  year,  the  Congress 
voted  to  allow  federal  funds  to  be  mixed  with  private  funds 
for  highways  and  to  permit  tolls  to  be  collected  more 
freely  on  federally  aided  highways. 

It  takes  time  for  state  and  local  govt ,  n  nients  to  adjust 
to  such  changes,  and  still  more  changes  may  be  on  the  way 
because  of  the  federal  government’s  Jeficit  position.  Fed¬ 
eral  infrastructure  programs,  in  general,  have  been  caught 
in  the  part  of  the  federal  budget  getting  squeezed  out  by 
the  pressures  of  entitlements,  national  defense,  and  inter¬ 
est  on  the  national  debt.  Maintaining  the  federal  partner¬ 
ship  in  infrastructure  programs  under  these  conditions 
requires  new  thinking. 

Criteria  for  justifying  a  Federal  Role 

On  April  24,  1992,  the  federal  work  group  met  to 
identify  principles  or  criteria  for  judging  the  appropriate¬ 
ness  of  federal  roles  in  infrastructure  programs.  The 
group  reviewed  lengthy  excerpts  and  other  selected 
quotes  from  five  major  infrastructure  reports,  Executive 
Order  12612  on  Federalism  (see  Appendix  A),  and  a  table 
comparing  the  concepts  in  these  sources  (see  Thble  3).  The 
group  determined  that  there  were  three  types  of  criteria: 

■  Values  connoting  “what’s  right”  in  terms  of  basic 
societal  principles; 

■  Political  judgments  confirming  collective  wants 
or  desires;  and 

■  Ibchnical  judgments  about  the  best  ways  of 
achieving  results. 

These  three  types  of  criteria  do  not  always  reinforce 
each  other.  They  are  like  three  circles  or  spheres  of  influ¬ 
ence.  If  thqr  are  too  far  apart,  there  is  no  overlap;  if  they 
overlap  some,  there  is  at  least  a  bit  of  common  ground;  if 
th^  are  coincident,  there  is  complete  agreement.  Generally, 
there  is  partial  overlap  and  a  need  to  resolve  differences. 


Values 

Four  more  specific  criteria  for  determirting  the  feder¬ 
al  role  in  infrastructure  were  placed  in  the  cate^ry  of 
values— constitutionality,  accountability,  equity,  and  com¬ 
mon  sense. 

Constitutionality.  Federal  rei^nsibilities  are  those 
enumerated  in  the  U.S.  Constitution  or  “reasonably  im¬ 
plied”  from  it.  Judgments  differed  about  wlwt  could  be 
reasonably  implied.  The  Federalism  Executive  Order  is 
designed  to  limit  the  size  and  role  of  the  federal  govern¬ 
ment  through  strict  interpretation  of  the  Constitution, 
avoiding  preemptions  of  state  and  local  discretion,  avoid¬ 
ing  extraneous  conditions  in  federal-aid  programs,  and 
promoting  flexibility  in  the  means  of  complying  wth 
federal  requirements.  Tb  some  participants,  however,  lim¬ 
iting  the  size  of  government  was  not  as  important  as  other 
goals,  and  it  was  not  emphasized  in  the  other  source  docu¬ 
ments.  Nevertheless,  the  group  agreed  with  the  “federal¬ 
ism  assessments”  required  by  the  Executive  Order  for 
gauging  the  impact  of  major  policy  initiatives  on  state  and 
local  governments.  Selective  use  of  this  technique,  to 
avoid  overburdening  the  rulemaking  process,  was  recom¬ 
mended. 

Accountability.  Those  responsible  for  making  a  deci¬ 
sion  should  be  held  re^nsttile  for  the  consequences. 
Policymakers,  therefore,  need  to  take  care  that  their  poli¬ 
cies  are  practical  to  implement  without  imposing  impossi¬ 
ble  or  inequitable  burdens  on  others.  Some  unfunded 
federal  mandates  may  pass  an  inappropriate  burden  to 
state  and  local  governments  because  they  are  enacted 
without  the  restraint  of  fiscal  discipline.  It  is  Wty  to  enact 
a  mandate  if  there  is  no  re^nsibility  to  fund  it;  it  may  not 
be  so  eaty  for  others  to  find  the  funding.  Federalism  asses¬ 
sments  under  Executive  Order  12612  in  the  Executive 
Branch,  and  fiscal  notes  in  the  Congress  are  designed  to 
surface  these  practical  issues  before  major  decisions  mare 
made.  If  these  processes  work  well,  the  resulting  decisions 
are  more  likely  to  be  “sustainable”  over  the  long  run 
because  they  will  be  practical  to  implement. 

Equity.  Those  who  benefit  from  a  program  should  pay 
for  it.  At  the  same  time,  the  beneficiaries  should  pay  in 
proportion  to  their  ability  to  py.  Essential  needs  must  be 
supplied  to  everyone,  even  if  they  cannot  pay.  Gwem- 
ments  as  well  as  individuals  should  be  treated  equitably. 
Program  needs  should  be  considered  in  relation  to  fiscal 
capacities  and  fiscal  effort. 

Common  Sense.  Infrastructure  programs  should  put 
the  right  facilities  and  services  at  the  right  place  when 
needed,  for  a  fair  price,  and  the  right  people  should  pay  for 
them.  In  other  words,  governments  should  reconcile  di¬ 
verse  values,  desires,  and  responsibilities  to  satisfy  the 
“customer.” 

Political  Judgments 

The  group  identified  three  important  criteria  under  the 
heading  of  political  judgments:  national  interest,  declared 
national  goals  and  programs,  and  national  standards. 
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Table  3 

Principal  Etements  of  the  Federal  Govenwenf  •  Roles:  Executive  Order  12612, 

National  Council  on  Public  Wirks  Improvcioent,  Congressional  Badge!  Office,  Md  Office  of  •RdmnloBr  Aieesnntnt 

Principal  Etements 

12dl2 

NCTWI 

CBO 

OTA 

1.  Federal  Policy  Goals 

WM 

A.  Set  Uniform  Standards 

X 

X 

X 

B.  Ensure  Social  Equity 

C.  Limit  Sixe  of  National  Government 

X 

X 

X 

X 

D.  Coordinate  Local  Actions 

X 

E.  Address  National  Goals  (Rather  than  Local  Ones) 

X 

X 

X 

X 

EXCEPT: 

F.  Provide  Services  Where  Benefits/Costs  “Spill  Over”  Local  Boundaries 

X 

X 

X 

G.  Provide  Services  Where  There  Are  Economies  of  Scale 

X 

X 

X 

2.  Criteria  for  Choosing  Policy  Tbols 

A.  Stay  within  Constitution 

X 

X 

X 

X 

B.  Encourage  Local  Flexibility  in  Meeting  Goals 

X 

X 

X 

X 

C.  Avoid  Preempting  Local  Powers 

D.  Seek  Policy  Stability 

X 

X 

X 

E.  Keep  Plans  Simple 

X 

F.  Avoid  Extraneous  Requirements 

X 

X 

3.  Recommended  Federal  Policy  Actions 

A.  Intra-Agency  “Federalism”  OfGcer 

X 

B.  Federalism  Assessment  for  New  Programs 

X 

C.  Benefit-Cost  Analysis 

X 

X 

X 

X 

D.  User  Fees  to  Ensure  Beneficiaries  Pay  Costs 

X 

X 

X 

E.  Targeted  Grants  to  Manage  Use  Levels 

X 

X 

X 

F.  Efficient  Facility  Prices 

X 

X 

X 

G.  National  Infirastructure  Financing  Bank 

X 

H.  Public  Infrastructure  Block  Grants 

X 

1.  Improved  Capital  Budgets 

X 

X 

J.  Performance  Reporting 

X 

X 

K.  Integrated  and  Coordinated  Federal  Policymaking 

X 

X 

Note:  A  blank  indicates  that  the  source  document  did  not  explicitly  address  the  issue,  not  necessarily  that  the  concept  was  approved  or 
disapproved. 

National  Interest  There  is  a  national  interest  in  prob¬ 
lems  that  are  larger  than  individual  states,  that  cannot  be 
resolved  between  states  because  the  incentives  are  wrong 
(^illover  effects  such  as  environmental  pollution)^  and  that 
will  not  be  settled  except  by  federal  government  action. 

Declared  National  Goals  and  Programs.  Irrespective 
of  the  “national  interest”  principle,  national  goals  and 
programs  that  are  legislated  leg^y  establish  legitimate 
bderal  roles. 

National  Standards.  It  is  often  necessary  and  desir¬ 
able  for  the  federal  government  to  set  standards  and  issue 
regulations  affecting  state  and  local  infrastruaure  activi¬ 
ties.  Minimum  standards,  allowing  some  state  and  local 
preferences  to  be  exercised,  often  ire  preferable  to  uni¬ 


form  standards.  Performance  standards  that  promise  uni¬ 
form  results  without  uniform  actions  offer  an  additional 
degree  of  flexibility  that  frequently  is  desirable. 

Best  Technical  Practices 

The  group  identiffed  three  important  criteria  under 
the  heading  of  best  technical  practices— demonstrated 
need,  economy,  and  effectiveness. 

Demonstrated  Need.  There  needs  to  be  some  techni¬ 
cally  accurate  and  reliable  way  to  measure  infrastructure 
needs  for  new  construction,  maintenance,  and  operation. 
These  methods  must  be  able  to  evaluate  alternatives  for 
demand  reductions.  Assumptions  must  be  explicit  and 
open  to  public  view. 
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mu  4 

Inportanct  of  Fedcrml  Roles* 

(rank  Older) 


WtrUof  Groups 


Federal  State-Local  Researcii,  etc. 


Provider 


3 


Composite 

Rank 


Federal  Roles 


A.  Direct  Provision 


B.  Capital  Funding  for  Otimrs 


C.  Funding  Operations  by  Others 


Di  Regulating  Perfiumiance 


E.  Regulating  Environmental  Impacts 


F.  Aesthetic  and  Historical  Impacts 


G.  Performing  R&D 


H.  Promoting  R&D  by  Others 


I.  Sharing  Technology 


J.  Intergovernmental  Cooperation  and  Coordination 


*  Based  on  Survey  Question  5 —Listed  are  some  of  the  roles  the  federal  government  plays  in  improving  public  infrastructure.  Indicate 
by  ranking  (1  =  most  important)  which  roles  you  believe  are  most  important  for  the  federal  government 


Economy.  Benefits  (properly  measured)  should  ex¬ 
ceed  costs.  Efficiency  and  economies  of  scale  should  be 
maximized.  Pricing  policies  to  improve  efficiency  should 
be  explored.  Waste  should  be  minimized. 

Effectiveness.  Performance  goals  should  be  estab¬ 
lished,  monitored,  and  evaluated.  Programs  should  be 
simple  enough  to  administer,  and  be  stable  enough  over 
time  to  have  a  reasonable  chance  of  success.  Programs 
should  be  flexible  enough  to  be  administered  successfully 
by  small  and  large  governments. 

Survey  Findings  on  Federal  Roles 

Criteria  for  justifying  a  federal  role  are  not  the  same  as 
the  federal  roles  themselves,  lb  get  at  the  actual  roles,  work 
group  members  were  asked  to  evaluate  the  importance  of 


ten  federal  government  roles  fmr  infrastructure.  Ihble  4 
shows  respemses  by  all  four  groups,  and  a  (xunposite  ranking. 

Significant  importance  was  attached  to  five  of  the  ten 
roles  at  least  three  groups.  Consensus  among  the  four 
groups  was  that  providing  capital  funds  for  others  who 
build  and  maintain  public  works  was  the  most  important 
federal  role.  In  second  place  was  federal  promotion  of 
research  carried  out  1^  others.  The  closely  related  role  of 
technology  sharing  came  in  third,  while  fourth  place  went 
to  promoting  intergovernmental  coqjeration  and  coordina¬ 
tion.  All  except  the  federal  group  thought  that  funding  infra¬ 
structure  (^rations  carried  out  by  others  was  an  important 
federal  role. 

All  the  federal  roles  in  the  survey,  except  “aesthetic 
and  historical  impacts,”  were  ranked  important  by  at  least 
one  of  the  four  work  groups.  Ihble  5  shows  that  the  federal 
roles  cited  in  this  surv^  question  are  related  to  those 


Tables 

Relationships  between  Issue  Priorities  and  the  Importance  of  Federal  Roles 
(responses  to  ACIR  questionnaire) 

Most  Important  Issues 

Importance  of  Federal  Roles 

(Question  7) 

(Question  S) 

Rank 

Issue 

Rank 

Federal  Role 

1. 

Strategic  Investment 

• 

Direct  Federal  Provision 

2. 

Regulatoiy/Administrative  Relief 

• 

Regulatory  Performance 

• 

Regulating  Environmental  Impacts 

• 

Aesthetic  and  Historical  Impacts 

3. 

Flexibility  of  Federal  Funding 

4. 

Intergovernmental  Cooperation/Coordination 

4. 

Ri&D/Technology  Transfer 

2. 

Promoting  R&D  by  Others 

3. 

Sharing  Technology 

• 

Performing  R&D 

5. 

Intergovernmental  Funding 

L 

Capital  Finding  for  Others 

5. 

Funding  Operations  by  Others 

6. 

Revenue  Diversification 

7. 

Management  Improvement 

*  The  federal  roles  were  not  ranked  important  by  most  respondents  even  though  they  relate  to  high-priority  issues. 
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listed  as  the  most  important  infrastructure  issues  in  the 
open-ended  question. 

Potential  Opportunities  for  Interagency  Cooperation 

Federal  agency  representatives  saw  two  problem  ar¬ 
eas  in  the  “investment  strategy”  category  that  potentially 
could  be  improved  through  interagency  cooperation.  One 
concerns  national  needs  studies  (the  most  important  issue 
identified  by  federal  survey  respondents);  the  other  con¬ 
cerns  the  Federalism  Executive  Order  that  governs  feder¬ 
al  agency  development  of  regulatory  and  legislative 
initiatives  affecting  state  and  local  governments. 

The  numerous  deficiencies  noted  in  most  infrastruc¬ 
ture  needs  studies  suggest  that  a  major  effort  should  be 
undertaken  to  improve  methods  and  practice  in  this  field. 
In  particular,  best  practice  calls  for  performance-based 
studies  that  are  rare  at  present.  All  fields  of  infrastructure 
could  benefit.  The  Department  of  Transportation  is  a 
leader  in  this  activity. 

It  also  was  found  that  familiarity  with  the  Federalism 
Executive  Order  is  not  widespread.  If  present  trends  for 
shifting  greater  infrastructure  responsibilities  to  state  and 
local  governments  continue,  it  would  appear  that  more 
federalism  assessments  should  be  prepared.  An  inter¬ 
agency  effort  to  establish  principles  for  applying  this  order 
to  public  works  programs  could  benefit  all  infrastructure 
agencies.  Among  infrastructure  agencies,  the  Depart¬ 
ment  of  Transportation  appears  to  be  most  familiar  with 
this  process. 

II.  Federal  Standards,  Regulations, 
and  Mandates 

Formal  Issue  Statement 

Standard  Setting.  It  is  often  constitutionally  appropri¬ 
ate,  cost  effective,  and  necessary  for  the  federal  govern¬ 
ment  to  establish  infrastructure  and  infrastructure- 
related  standards.  This  is  true  especially  when  interstate 
and  international  considerations  come  into  play.  Such 
standards  may  promote  health,  safety,  efficiency,  equity, 
and  program  effectiveness. 

Regulations  and  Mandates.  Federal  standards  may  be 
imposed  on  state  and  local  governments  ty  regulations  that 
prohibit  certain  activities  and  mandate  others.  An  alterna¬ 
tive  is  to  develop  standards  ‘’nationally”  by  nongovernmental 
organizations,  such  as  the  Governmental  Accoimting  Stam- 
dards  Board  (GASB).  In  inis  case,  guidelines  for  good  prac¬ 
tice  are  developed  and  applied,  perhaps  with  technical 
and/or  financial  assistance  to  encourage  their  use. 

Burdens.  Many  state  and  local  governments  complain 
that  federal  requirements  associated  with  infrastructure 
programs  unnecessarily  displace  too  much  state  and  local 
decisionmaking  authority,  change  too  frequently,  create 
too  much  administrative  burden,  and  induce  too  much 
added  cost  to  state  and  IcKal  projects.  Unnecessary  and 
avoidable  burdens  should  be  reduced,  but  it  may  be  diffi¬ 
cult  to  determine  which  ones  are  unnecessary.  Burdens 
that  are  disproportionate  to  benefits  should  be  considered 


for  reduction.  Benefit-cost  analysis  is  one  possible  method 
for  guiding  such  decisions. 

Flexibility.  Flexible  regulations,  based  on  perform¬ 
ance  goals  rather  than  on  specific  design  specifications, 
often  are  urged  as  a  way  to  reduce  regulatory  burdens,  to 
get  better  decisions  from  decisionmakers  doser  to  the 
a;ene,  and  to  save  money  ly  allowing  economies.  Howev¬ 
er,  one  person’s  flexibility  may  be  another’s  perversion  of 
the  standards.  The  results  of  flexibility  may  be  uncertain, 
and  it  may  be  difficult  to  write  and  monitor  flexible  regula¬ 
tions.  Ibo  much  flexibility  may  indicate  lack  of  any  essen¬ 
tial  federal  role.  Substituting  equivalent  state  and  local 
regulations  for  federal  regulations  may  help  to  reduce 
duplication,  conflict,  and  waste. 

Stability.  Broadly  applicable,  infrequently  changing 
federal  regulations  can  add  a  degree  of  nationwide  stabil¬ 
ity  to  infrastructure  programs. 

Reimbursement  Federally  imposed  burdens  on  state 
and  local  governments  may  be  reduced  by  federal  reim¬ 
bursement  of  state  and  local  costs  in  complying  with  federal 
requirements.  Principles  for  determining  what  to  reim¬ 
burse  could  be  helpful. 

Small  Governments.  Because  of  limited  tax  bases  and 
technical  capabilities,  small  governments  sometimes  ex¬ 
perience  proportionally  greater  burdens  than  others  in 
complying  with  federal  regulations.  The  Regulatory  Flexi¬ 
bility  Act  of 1980  recognizes  this  fact,  but  it  has  not  been 
fully  used  to  grant  needed  relief. 

Relationships.Those  who  do  the  regulating  and  those 
who  are  being  regulated  might  get  more  done  by  working 
in  partnership  rather  than  in  contention  with  each  other. 
New  federal  authority  for  negotiated  rulemaking  and  ad¬ 
ministrative  dispute  resolution  might  offer  fruitful  oppor¬ 
tunities  to  reduce  regulatory  and  administrative  burdens. 

Workshop  Discussion 

Participants  in  all  workshops  agreed  that  there  has 
been  an  explosion  of  regulations  affecting  how  state  and 
local  governments  deliver  infrastructure  services.  Most  of 
these  regulations  focus  on  process  or  technical  standards 
rather  than  on  infrastructure  performance.  Some  partici¬ 
pants  at  each  workshop  expressed  the  view  that  there  are 
too  many  regulations  that  are  often  conflicting,  are  too 
costly,  and  perhaps  are  not  always  necessary. 

There  were  strong  beliefs  at  all  of  the  workshops  that 
the  federal  government  was: 

■  Shifting  its  participation  in  the  infrastructure 
community  from  providing  financial  assistance  to 
promulgating  regulations; 

■  Often  mandating  specifications  for  delivering  in¬ 
frastructure  services  that  are  too  rigid  and  could 
not  be  matched  to  many  site-specific  situations; 
and 

■  Not  adequately  balancing  federal  activity  be¬ 
tween  promulgating  regulations  and  providing  fi¬ 
nancial  assistance. 
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Participants  at  all  workshops  expressed  their  views 
that  something  needs  to  be  done  to  avoid  regulatory  grid¬ 
lock.  While  no  clear  priorities  emerged,  proposals  were 
made  to  address  concerns  about  the  increasing  number 
and  cost  of  regulations.  These  proposals  included  shifting 
from  process  and  technical  regulations  to  performance 
standards,  using  regulations  as  a  sanction  when  perform¬ 
ance  standards  are  not  satisfied,  and  requiring  the  federal 
government  to  share  in  the  cost  of  implementing  specific 
regulations. 

From  the  local  perqjective,  there  also  was  a  concern 
about  the  independent  nature  of  federal  agencies  in  pro¬ 
mulgating  such  regulations.  As  a  result,  when  these  regu¬ 
lations  are  applied  at  the  local  level,  there  are  cases  of 
inconsistencies,  conflicts,  and  confusion,  lliis  was  particu¬ 
larly  true  for  the  perceived  conflict  between  environmen¬ 
tal  regulations  and  the  need  to  provide  infrastructure.  The 
general  view  was  that: 

■  The  interaction  between  federal  regulators  and 
local  officials  needs  to  be  improved. 

a  There  needs  to  be  better  coordination  among 
federal  agencies  (especially  between  those  di¬ 
rectly  u'/'olved  in  infrastructure  activities  and  the 
CPA). 

a  Local  officials  could  improve  the  level  and  quality 

of  infrastructure  services  if  they  had  more  flexi¬ 
bility  in  the  use  of  funds. 

While  there  was  agreement  that  the  number  and  cost 
of  regulations  increased  significantly  during  the  1980s, 
there  was  not  much  discussion  of  how  to  determine  which 
regulations  are  appropriate,  which  are  excessive,  and 
when  a  regulation  is  too  costly.  It  was  suggested  that  im¬ 
proved  benefit-cost  analysis,  with  performance  standards, 
might  help  this  situation. 

Another  theme  that  emerged  during  two  workshops 
was  the  process  of  procuring  infrastructure  design,  con¬ 
struction,  and  operation  services.  One  concern  was  the 
impact  of  regulations  on  the  time  required  to  construct 
new  facilities.  Another  major  concern  was  that  current 
federal  procurement  requirements  mandate  detailed 
technical  requirements  and  selection  of  the  lowest  bidder 
for  construction.  It  was  felt  that  this  process  discourages 
innovation  and  removes  accountability  for  system  per¬ 
formance  from  the  contractor.  This  process  was  con¬ 
trasted  with  the  European  practice  in  which  contractors 
arc  involved  in  developing  design  specifications  and  held 
responsible  for  the  performance  of  the  system  after  it  is 
built.  It  was  noted,  however,  that  the  European  practice  is 
more  expensive  in  the  short  run,  and  would  be  politically 
difficult  to  follow  in  the  United  States,  although  it  could 
save  money  in  the  long  run. 

Potential  Opport'inities  for  Interagency  Cooperation 

Strained  relationships  between  the  federal  govern¬ 
ment  and  the  state  and  local  governments  appear  greatest 
in  regulatory  matters.  The  1990  enactment  of  additional 
authority  for  all  federal  agencies  to  use  negotiated  regula¬ 
tion  and  administrative  dispute  resolution  techniques  ap¬ 


pears  to  open  new  opportunities  for  easing  these  tensions. 
EPA,  the  U.S.  Array  Corps  (rf  Engineers,  DOT  and  peiliaps 
other  agencies  have  substantial  eqjerience  with  these  mech¬ 
anisms.  The  Administrative  Conference  of  the  United  States 
is  charged  with  promoting  greater  use  of  these  techniques.  It 
might  be  beneficial  for  federal  inbastructure  agencies  to 
pool  their  experience  and  develc^  inbastructure-spedfic 
guidelines  for  ai^lying  this  new  authority. 

Guidelines  for  applying  the  “small  governments”  provi¬ 
sions  of  the  Regulcaory  HenMity  Act  to  public  works  pro¬ 
grams  are  badly  needed.  EPA  has  accumulated  signibcant 
experience  with  this  issue  in  recent  years— experience  that 
might  be  of  benebt  to  other  departments  and  agencies. 

Environmental  regulations  of  many  varieties  fre¬ 
quently  are  the  most  difbcult  for  state  and  local  govern¬ 
ments  to  comply  with.  The  number,  complexity,  cost,  and 
time  delays  of  these  regulations  are  increasing.  The  Na¬ 
tional  Environmental  Policy  Act  (NEPA)  was  supposed  to 
provide  linkages  between  these  numerous  regulations, 
but  there  has  been  difficulty  in  reaching  that  goal.  The 
Council  on  Environmental  Quality  (CEQ),  which  over¬ 
sees  NEPA  implementation,  is  offering  workshops  for  fed¬ 
eral  agencies  to  help  them  take  fuller  advantage  of  the  law. 
This  is  of  particular  relevance  to  infrastructure  agencies. 

Other  regulatory  issues  on  which  federal  infrastruc¬ 
ture  agencies  might  benefit  from  pooling  their  experience 
include  the  development  of  performance-standard  regu¬ 
lations  and  principles  for  determining  federal  reimburse¬ 
ment  responsibilities  for  federal  mandates. 

III.  New  Technologies,  Research, 
and  Innovation 

Formal  Issue  Statement 

Potential.  Technological,  managerial,  legal,  institutional, 
and  other  innovations  are  needed  to  improve  the  nation’s 
infrastructure  and  keep  America  prosperous,  competitive, 
productive,  efbeient,  and  a  nation  that  offers  a  high  quality  of 
life.  Research  and  development  (R&D)  programs  have 
greater  potential  than  is  realized  to  contribute  to  such  inno¬ 
vation.  Some  participants  believe  that  a  research  strategy 
related  to  achieving  widely  held  national  goals  could  help  to 
achieve  more  cost-effective  innovation. 

Special  Topics.  Three  types  of  innovation  that  need 
special  attention  are  (1)  the  procurement  process,  (2)  re¬ 
ducing  or  spreading  the  liabilities  of  trying  new  techniques 
and  new  technologies,  and  (3)  accounting  more  precisely 
for  the  value  and  incidence  of  infrastructure  benefits  and 
pollution  responsibilities. 

Federal  Role.  To  achieve  economies  of  scale  in  R&D 
and  to  make  best  use  of  the  significant  technical  research 
capabilities  of  the  federal  government  (including  many 
laboratories,  some  of  which  can  be  expected  to  shift  their 
focus  from  defense  to  domestic  issues),  the  federal  gov¬ 
ernment  has  a  major  role  to  play  in  infrastructure  R&D. 
This  role,  however,  should  not  be  top-down.  The  long- 
established  National  Cooperative  Highway  Research  Pro¬ 
gram  provides  an  example  of  how  state,  federal,  and  other 
interests  can  work  together  creatively  to  establish  effec¬ 
tive  and  responsive  national  research  priorities. 
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Technology  Transfer.  R&D  efforts,  to  be  most  effec¬ 
tive,  should  te  matched  with  technology  transfer  pro¬ 
grams  designed  to  get  the  word  out  about  innovations  that 
have  potential  wide^read  afq>lications.  Some  new  tech¬ 
nologies,  however,  are  proprietary.  Sharing  them  may  be 
more  difficult  and/or  more  expensive. 

Workshop  Discussion 

Participants  in  all  the  workshops  agreed  that  there 
was  a  major  federal  role  in  promoting  innovation,  demon¬ 
stration,  evaluation,  and  dissemination  of  new  technolo¬ 
gies  in  the  infrastructure  area.  This  discussion  reinforced 
the  survey  results  that  ranked  research  and  technology 
transfer  among  the  high  priority  infrastructure  issues  (see 
Ihble  2)  and  assigned  great  importance  to  the  federal 
government’s  role  in  these  activities  (see  Ikble  4). 

A  number  of  suggestions  were  made  as  to  how  the 
federal  government  could  fulfill  this  leadership  role  in 
technological  innovation  and  technology  sharing.  These 
recommendations  included: 

■  Shifting  from  technical  to  performance  standards 
and  encouraging  experimentation; 

■  Funding  federal  labs  to  develop  expertise  in  these 
areas  and  share  those  innovations  with  infrastruc¬ 
ture  providers; 

■  Spreading  the  risk  of  new  technologies  so  that 
innovative  ideas  and  approaches  can  be  tried; 

■  Providing  tort  reform  so  that  local  governments 
will  be  willing  to  experiment  rather  than  feeling 
compelled  to  follow  traditionally  accepted  engi¬ 
neering  standards; 

■  Financing  demonstration  projects  that  will  allow 
the  evaluation  of  new  technologies; 

■  Promoting  technology  sharing  and  dissemination 
of  innovative  approaches  to  infrastructure  chal¬ 
lenges;  and 


■  Creating  an  organization  (x  entity  to  fadlitate 
information  Glaring. 

Strategies  for  Improving  the  Performance 
of  PuUic  V^la 

The  surv^  of  ocMi^tuent  grotqK  indicated  that  certain 
types  of  researdi  are  eiqpected  to  pl£ty  an  increasingly  in^)or- 
tant  role  in  improving  public  worte  pi^mmanoe,  while  tedi- 
nology  transfer  is  not  e3q)ected  to  grow  in  importance  quite 
so  much.  These  findings  are  shown  in  Ihble  6,  where  the  four 
groups  tanked  the  growing  importanoe  of  seven  strategies 
for  improving  the  performance  of  fniUic  works.  This  table 
also  ^ows  the  composite  ranking  by  all  four  gtotqts. 

Overall,  research  and  devdc^ment  on  infiHmatkm 
tedmologies  was  felt  to  offer  the  most  tapidty  growing  po¬ 
tential  for  improving  public  works  performance.  Neck  and 
neck  for  the  second  and  third  ranks  were  intergovernmental/ 
interagency  coc^ration  and  coordination,  ami  education 
and  training  for  present  and  future  employees.  Thus,  the  top 
three  ranks  all  went  to  what  many  peqde  term  the  “soft 
side”  factors.  In  fourth  place  was  grov^  in  the  contributkms 
of  research  and  development  on  materials  technology,  fol¬ 
lowed  by  R&D  for  management  and  policy  processes.  Bring¬ 
ing  up  the  rear  were  technology  transfer  strategies  plus 
reseat  and  development  on  risk  analysis  techniques.  The 
greatest  consensus  among  the  groups  was  on  the  tc^ranked 
strategy  (R&D  for  information  technology)  and  bot¬ 
tom-rank^  strategy  (R&D  on  risk  analysis). 

Potential  Opportunities  for  Interagency  Cooperation 

A  strong  beginning  on  developing  a  national  coopera¬ 
tive  infrastructure  research  agenda  has  been  made  by  the 
Civil  Engineering  Research  Foundation.  Twelve  federal 
agencies  and  2S  professional  organizations  are  participat¬ 
ing  in  this  effort  (see  Figure  4,  next  page).  The  agenda  of 
35  ^cific  research  projects,  released  in  September  1991, 
is  summarized  in  Figure  5  (see  next  page).  It  emphasizes 
revitalizing  the  nation’s  public  works,  keeping  America 


Table  6 

Strategies  for  Improving  Performance  of  Public  Works* 
(rank  order  of  rate  by  growth  in  importance) 


Working  Groups 

Composite 

High-Low 

Means  of  Influence 

Federal 

State-Local 

Research,  etc. 

Provider 

Rank 

Difference 

A.  R&D 

(1)  Materials  Technology 

4 

4 

2 

6 

4 

4 

(2)  Information  Technology 

1 

3 

3 

3 

1 

2 

(3)  Management/Policy  Approaches 

6 

6 

1 

4 

5 

5 

(4)  Risk  Analysis 

5 

7 

7 

5 

7 

2 

B.  Technology  IVansfer 

7 

5 

4 

7 

6 

3 

C.  Education/lVaining  of  Employees 

3 

2 

5 

1 

3 

4 

D.  Intergovernmental/Interagency 

Cooperation  and  Coordination 

2 

1 

6 

2 

2 

5 

■  Based  on  Survey  Question  4— How  important  are  the  following  means  of  improving  the  performance  of  public  works  in  the  view  of 
your  organization  (agency)? _ 
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Figure  4 

National  CivU  Engineering  Research  Needs  Forum 


Supported  in  Part  by: 


Civil  Engineering 

Research  Foundation 
National  Science  Foundation 


Cosponsors: 


ATLSS  Engineering  Research  Center 
Federal  Aviation  Administration 
Federal  Highway  Administration 
Federal  Emergency  Management  Agency 
National  Institute  of  Standards  &  Technology 
U.S.  Air  Force 

U.S.  Army  Corps  of  Engineers 
U.S.  Department  of  Energy 
U.S.  Department  of  Interior 
U.S.  Environmental  Protection  Agency 
U.S.  Navy 


Participating  Organizations: 


ACEC  Research  &  Management  Foundation 
Associated  General  Contractors  of  America 
ALVACSA  Council  on  Architectural  Research 
American  Academy  of  Environmental  Engineers 
American  Association  of  Engineering  Societies 
American  Society  of  Dvil  Engineers 
ASFE/The  Association  of  Engineering  Firms 
Practicing  in  the  Geosciences 
ASME  Center  fisr  Research  &  Technical  Develofnnent 
AWWA  Research  Foundation 
Building  Ofiicials  &  Code  Administrat<»s  International 
Building  Research  Board 
Construction  Industry  Presidents  Forum 
Earthquake  Engineering  Research  Institute 
Foundation  of  the  New  Jersey  Alliance  for  Action 
International  Conference  of  Building  OQicials 
Institute  of  Transportation  Engineers 
National  Association  of  Corrosion  Engineers 
National  Conference  of  States  on  Building  Codes 
National  Institute  of  Building  Sciences 
National  Society  of  Professional  Engineers 
Southern  Building  Code  Congress  International 
Technology  Transfer  Society 
Transportation  Research  Board 
WPCF  Research  Foundation 


Source:  Civil  Engineering  Research  Foundation,  Setting  a  National  Research  Agenda  for  the  Civil  Enffneering  Profession,  September 
1991. 


Figure  5 

A  National  Research  Agenda  for  the  Civil  Engineering  Profession 


Revitalization  of  Public  Works  Enbancement  of  the  Environment 

■  Developing  Tools  to  Make  Smart  Management  ■  Timing  Wastes  into  Treasures 

Decisions  ■  Improving  our  Water  Quality 

■  Finding  New  Ways  to  Finance  Infrastructure  Investment  ■  Corralling  Groundwater  Pollutants 

■  Extending  the  Useful  Life  of  the  Infrastructure  ■  A  Universal  Approach  to  Site  Cleanup 

■  Protecting  Bridges  from  Natural  Hazards  ■  Natural  and  Engineered  Ecosystems 

■  Identifying  Structural  Problems  through  Diagnosis  for  Eliminating  Pollutants 

■  Removing  Institutional  Barriers  to  Innovation  ■  In-Situ  Remediation  and  Treatment 

■  Economic  Benefits  from  Public  Works  Investments 

•  Improving  Witer-Resouice  Systems  Data  Technological  Innovation 

through  New  Technology  "  Automation  Technologies  for  Construction  Productivity 

■  Mitigating  Coastal  Damage  from  Natural  Hazards  "  Robotic  Technologies  for  Man-Remote  Missions 

■  Protecting  Dams  against  Earthquakes  and  Floods  *  Developing  Super  Construction  Materials 

■  Setting  Standards  to  Predict  the  Life  of  Materials 

Improvement  of  Competitiveness  ■  Adapting  New  Materials  to  Civil  Engineers 

■  Integrated  Computer-Aided  Engineering  for  the  21st  Century 

■  Making  Quality  a  Top  Priority  ■  Research  to  Application  through  Teamwork 

■  Alternate  Ways  to  Bid  Contracts 

•  Making  a  Case  for  Innovation  in  Civil  Engineering  Technology  IVansfer 

•  How  to  Organize  for  Innovation  "  Clearing  a  Path  to  the  Marketplace 

■  People — the  Industry’s  Most  Valuable  Resource  "  Breaking  the  Legal  and  Regulatory  Barriers 

to  Innovation 

■  Taking  the  Lead  in  Setting  International  Standards 

■  Bringing  Engineering  Standards  into  the  Computer  Age 

■  Identifying  the  Right  Way  and  Wong  Way 

■  Keeping  Up-to-Date  through  Education 


Source:  Civil  Engineering  Research  Foundation,  Setting  a  National  Research  Agenda  for  the  Civil  Engineering  Profession,  September 
1991. 
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competitive,  enhancing  the  environment,  advancing  tech¬ 
nologies,  and  accelerating  technology  trimsfer. 

The  increases  in  research  funding  under  the  new  sur¬ 
face  transportation  program  offer  significant  opportuni¬ 
ties  for  many  federal,  state,  and  local  infrastructure 
agencies.  Interagenqr  pooling  of  these  research  efforts 
mig^t  bring  greater  benefits  to  the  nation  than  a  more 
limited,  transportation  only,  use  of  the  research.  For  ex¬ 
ample,  work  on  geographic  information  systems  (GIS) 
could  be  benefidkl  to  many  programs. 

iV.  Financing 

Formal  Issue  Statement 

ATimeof  Change.  The  1980s  produced  major  changes 
in  infrastructure  finance.  The  federal  government  is  mov¬ 
ing  spending  toward  other  goals.  Local  tax  revolts  have 
limited  the  role  of  property  taxes  in  infrastructure  finance. 
The  federal  tax  code  encouraged  privatization  of  infra¬ 
structure  in  the  early  1980s  but  reversed  that  position  in 
1986.  Some  federal  trust  funds  established  to  support  in¬ 
frastructure  programs  have  been  hoarded  rather  than 
spent.  Thus*  the  means  of  financing  infrastructure  are  in 
flux.  The  following  finance  issues  need  attention  in  1990s. 

Beneficiaries  Pay.  User  fees  and  earmarked  taxes  are 
financing  increased  shares  of  infrastructure  costs.  This 
raises  questions  of  equity  when  benefits  accrue  to  others 
besides  users.  It  also  raises  questions  of  affordability  for 
some  low-income  members  of  society.  In  addition  to  bene¬ 
ficiaries,  some  costs  can  be  attributed  to  persons  re^nsible 
for  creating  costs  (for  example,  polluters).  Thus,  allocating 
costs  equitabty  is  a  complex  taSk,  full  of  contioversy. 

Intergovernmental  Financing.  Allowable  local  reve¬ 
nues  usually  are  too  limited  to  fund  all  necessary  infra¬ 
structure.  In  addition,  some  infrastructure  has  benefits 
that  clearly  extend  beyond  local  communities.  Some  bene¬ 
fits  are  national  in  scope.  At  the  same  time,  most  infra¬ 
structure  is  owned  and  operated  by  state  and  local 
governments. 

Federal  and  state  aid  for  infrastructure  is  common. 
During  the  1980s,  however,  federal  infrastructure  aid  de¬ 
clined  proportionally  while  state  aid  played  an  increasing 
role.  The  proper  roles  of  federal  and  state  aid  depend  on 
judgments  about  the  relative  infrastructure  roles  and  re¬ 
sponsibilities  of  the  federal,  state,  and  local  governments 
and  the  private  sector.  Further  realignment  in  state  and 
federal  aid  infrastructure  programs  may  be  needed. 

Revenue  Diversification.  The  federal  government 
and  most  state  and  local  governments  lack  adequate  funds 
to  meet  perceived  infrastructure  needs.  Little  or  no 
growth  is  expected  in  the  use  of  general  funds  and  grants 
for  this  purpose.  Alternative  means  of  raising  additional 
funds  are  being  examined  intensively.  Increased  use  of 
user  fees,  earmarked  taxes,  trust  funds,  special  districts, 
revolving  loan  funds,  cost  sharing,  regulation,  and 
privatization  are  the  primary  alternatives  being  used  or 
considered.  The  need  to  consider  a  replacement  for  the 
per-gallon  gasoline  tax  is  becoming  urgent  in  the  minds  of 


some  observers  because  of  energr  and  air  quality  ptrikaes 
designed  to  reduce  the  use  of  that  fuel. 

The  Tax  Code.  Federal  income  tax  treatment  (rf  infra¬ 
structure  investments  Ity  state  and  local  governments,  as 
well  as  by  private  investors,  may  inoease  or  deoxase  the 
cost  of  these  investments.  The  wide  swing  in  tax  policy 
between  1981  and  1986  illustrates  the  controveraal  nature 
of  this  issue.  Much  of  the  argument  revolves  around  the 
definition  of  what  constitutes  legitimate  public  works  and 
the  extent  to  which  there  is  a  federal  interest.  Interest  in 
readjusting  some  of  the  1986  tax  reforms  affecting  infra¬ 
structure  investments  is  apparent  among  some  constitu¬ 
encies.  There  also  is  sutetantial  support  for  tax  code 
simplification  and  the  lessening  of  certain  compliance 
burdens,  especially  in  the  area  of  tax-exempt  financing. 

Workshop  Discussion 

The  federal  role  in  financing  the  nation’s  infiastruc- 
ture  was  a  major  topL  of  discussion  at  each  of  the  work¬ 
shops.  The  k^  questbn  concerned  the  impact  of  dedining 
federal  infrastnicture  financing  on  the  federal  interest  and 
role  in  ensuring  adequate  levels  and  quality  of  infrastructure 
services.  Most  partidpants  agreed  that  there  duMild  be  sta¬ 
bility  in  funding  sources  so  that  a  long-term  per^)ective 
could  be  taken  in  providing  infrastructure  services. 

Most  participants  conceded  that  the  probability  of  a 
near-term  resurgence  in  federal  financing  for  infrastruc¬ 
ture  was  low  or  nonexistent.  It  was  pointed  out  that  many 
infrastructure  networks  developed  Ity  the  federal  govern¬ 
ment  are  virtually  completed.  Many  workshop  partid¬ 
pants  thought  the  limited  resources  allocated  through 
these  mechanisms  could  be  used  more  effidently  if  feder¬ 
al  grant  programs  were  redesigned.  For  example,  the  cur¬ 
rent  priority  given  by  some  federal  grants  to  capital 
investment  may  bias  local  decisions  against  cost-effective 
maintenance  and  operational  improvements.  Thelntermo- 
dal  Surface  Transportation  Efficiency  Act  of  1991  provides 
flexibility  in  highway  and  transit  programs  to  overcome 
such  biases. 

Partidpants  at  the  state  and  local  workshop  raised 
questions  about  the  matching  ratios  of  federal  infiastruc- 
ture  grants.  In  some  cases,  the  participants  thought  the 
federal  matching  ratios  may  be  too  high,  while  in  others 
th^  may  be  too  low.  Differences  in  such  matching  ratios 
change  relative  prices  paid  ty  local  officials,  therdy  en¬ 
couraging  some  behavior  and  discouraging  other  behavior. 
The  partidpants  felt  that  increased  local  discretion  in  allo¬ 
cating  federal  grant  dollars  would  reduce  any  bias.  In  addi¬ 
tion,  there  was  some  feeling  that  federal  infiastrudure  grant 
programs  limited  to  governmental  entities  may  introduce 
bias  against  private  providers  of  infiastrudure  services. 

Concern  was  expressed  about  federal  restridions  on 
the  use  of  tax-exempt  financing  for  infrastrudure  over  the 
last  decade.  Efforts  to  limit  access  to  tax-exempt  financing 
treats  different  types  of  infrastrudure  investment  differ¬ 
ently.  The  general  view  was  that  there  should  be  more 
consistency  across  .categories  of  infrastrudure,  and  the 
focus  shoidd  be  on  making  more  investments  eligflile  for 
tax-exempt  financing. 
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Pricing  of  infrastructure  services  also  drew  comment. 
Individual  users  of  many  infrastructure  facilities  can  be 
identified,  charged  a  price,  and  excluded  if  they  do  not  pay 
that  price.  This  is  generally  true  for  mass  transit,  water 
supply,  and  wastewater  treatment,  and  for  the  collection, 
storage,  and  disposal  of  solid  and  hazardous  wastes.  Some 
infrastructure  services  are  provided  directly  by  the  private 
sector  because  of  their  pricing  and  profit  potential.  Exam¬ 
ples  include  energy  supply,  telecommunications,  and  wa¬ 
ter  supply,  and  the  collection,  storage,  and  disposal  of 
solid  and  hazardous  waste. 

In  such  an  environment,  charging  a  price  per  unit  of 
service  consumed  aligns  the  benefits  received  from  infra¬ 
structure  facilities  with  the  price  paid.  Thus,  pricing  can 
increase  the  level  and  quality  of  infrastructure  service 
being  provided.  The  surv^  results  indicated  strong  expec¬ 
tations  by  all  four  work  groups  that  more  use  will  made 
of  infrastructure  pricing  strategies  in  the  future. 

Some  concerns  were  expressed,  however,  about  the 
general  applicabili^  of  such  pricing,  for  seve^  reasons: 

■  The  beneficiaries  of  infrastructure  facilities  may 
not  be  limited  to  the  users.  Thus,  pricing  mecha¬ 
nisms  designed  to  recover  the  full  cost  of  provid¬ 
ing  the  service  will  overcharge  the  actual  users.  In 
such  circumstances  there  may  be  a  need  for  gen¬ 
eral  fund  support. 

■  If  the  efficiency  gains  attributed  to  sudt  pricing 
strategies  are  to  be  realized,  individuals  must  have 
sufficient  income  to  make  (Voices.  Hiis  is  not  the 
case  for  families  with  limited  incomes^  so  there  is  an 
important  distribution  issue  to  address. 

■  Pricing  policies  may  inhibit  innovation  because 
the  beneficiaries  of  new  technologies  may  not  be 
known  and  identified  before  such  technologies 
are  developed  and  tried. 


As  reflected  here,  most  of  the  discussion  of  financing 
issues  focused  on  the  strengths  and  weaknes  of  various  tools 
used  by  the  federal  government  to  i»ovide  financial  sqipoct 

Survey  Findings  on  Infrastructure  Financii^ 

Three  questions  In  the  survey  related  to  finance:  in¬ 
vestment  trends,  influences  on  infirastructure  ^>ending, 
and  the  relative  importance  of  various  financing  sources. 
These  trend  questions  were  designed  to  help  assess 
changes  that  are  likely  to  occur.  The  measure  used  in 
evaluating  responses  to  these  questions,  therefore,  is  the 
ranking  of  espected  degrees  of  change. 

Investment  Trends.  Ihble  7  shows  the  median  response 
in  eadi  work  group  and  the  average  d  these  medians  for 
present  and  exp^ed  spending  on  new  construction; 
maintenance,  reconstruction,  and  modernization;  and  op¬ 
erations.  All  four  groups  showed  new  construction  hold¬ 
ing  its  own  at  the  present  time,  but  two  of  them  expected  it 
to  grow  in  the  future.  For  maintenance,  reconstruction, 
and  modernization,  the  research/advocacy/user  group  saw 
a  pre^t  dedine,  foe  federal  groip  saw  ^)ending  hcMng 
foe  line,  and  state  and  local  officials  aitd  puUic  wcaks 
providers  saw  current  ^)ending  increases.  All  saw  moderate 
q)ending  increases  in  foe  future.  The  four  groups  saw  spend¬ 
ing  on  opmations  holding  foe  line  at  present,  but  all  except 
foe  federal  group  expected  future  increases. 

Overall,  foe  trend  seemed  to  be  for  moderate  increases 
espected  in  ending  for  operations,  maintenance,  recon¬ 
struction,  and  modernization,  but  less  increase  for  new 
construction. 

Influences  on  Infrastructure  Spending.  Ihble  8  shows 
the  rankings  by  each  of  the  four  groups  and  composite  of 
foe  importance  of  ten  different  means  of  influencing  in¬ 
frastructure  spending  strategies.  Overall,  regular  re¬ 
porting  of  ^tem  and/or  facility  performance  got  the  tq;> 


Table  7 

Present  and  Future  Infrastructure  Investment  Ikends* 

Median  Response  on  a  Scale  of  Increasing  Spending  (+5)  to  Decreasing  Spending  (-5) 

Type  of  Infrastructure  Investment 

Working  Groups 

Average 

Median 

Rank  Strength 

of  Increase 

Federal  State-Local  Research,  etc.  Provider 

A.  New  Construction 

■  Present 

■  Future 

0  0  0  0 
00  +1+1 

0.00 

+0.5 

3 

B.  Maintenance,  Reconstruction, 
and  Modernization 

■  Present 

■  Future 

0  +1  -1  +1 

+  1  +2  +1  +2 

+0.25 
+  1.50 

1 

C.  Operations 

■  Present 

■  Future 

0  0  0  0 

0  +1  +1  +1 

0.00 

+0.75 

2 

Composite  Score 

+  1  +4  +2  +5 

+3.00 

‘Based  on  Survey  Question  1— How  would  you  characterize  the  infiastructure  investment  policies  that  guide  your  organization 
(agency)? 
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TdtkS 

Means  of  Inflnendng  Inlhutnictnre  Expenditiire  Strategies* 

(rank  (nder  by  growth  in  impeatanoe) 

I^brUng  Groups 

Composite 

Hig^Low 

Means  of  Influence 

Federal 

State-Local 

Research,  etc. 

Provider 

Rank 

DilCcTCMC 

A.  Strategic  Planning 

4 

8 

5 

1 

5 

7 

B.  Performance  Rating 

6 

3 

1 

2 

1 

5 

C.  Needs  Studies 

7 

10 

4 

8 

9 

6 

Di  Benefit-Cost  Evaluations 

8 

1 

3 

5 

4 

7 

E.  Capital  Improvement  Progranuning 

2 

7 

2 

4 

2 

5 

E  Available  Resources 

1 

2 

8 

6 

3 

7 

G.  Environmental  Protection  Requirements 

5 

6 

10 

3 

6 

7 

H.  Citizen  Participation 

9 

4 

6 

9 

8 

5 

I.  Political  Considerations 

• 

5 

9 

• 

10 

9 

J.  Required  Planning/Prt^ramming  by 
Others 

3 

9 

7 

7 

7 

6 

*  No  change  expected. 

I  Based  on  Survey  Question  2— How  important  are  the  following  factors  in  your  organization  (agency)  when  devekq>inginfrastructuie 
investment  policies? 

ranking  for  expected  growth  of  importance  in  influencing 
expenditure  strategies.  The  next  fastest  growing  technique 
was  capital  improvement  programming,  followed  by  esti¬ 
mates  of  avail^le  resources,  benefit-cost  evaluations,  and 
strategic  planning.  In  the  bottom  half  of  the  rankings  were 
environmental  proteaion  requirements,  required  planning 
and  programming  by  others,  citizen  participation,  needs 
studies,  and  political  considerations.  It  should  be  noted  that 
political  considerations  are  quite  influential,  and  two  groups 
(federal  and  public  works  providers)  expected  no  change. 

Ihble  8  also  shows  a  relatively  large  spread  in  how  the 
groups  ranked  their  expectations  for  the  rising  influence 
of  these  investment  plarming  factors.  The  greatest  diver¬ 
gence  was  on  the  question  of  political  considerations,  with 
state  and  local  policymakers  ranking  this  in  the  middle 
range  of  increasing  influence,  while  the  other  three 
groups  saw  little  change.  Considerable  diversity  was  also 
observed  with  respect  to  increases  in  strategic  planning, 
benefit-cost  evaluations,  estimates  of  available  resources, 
and  environmental  protection  requirements.  The  narrowest 
differences  were  in  expectations  for  increased  use  of  per¬ 
formance  reporting  (expected  to  increase  the  most),  needs 
studies,  capital  improvement  programming,  citizen  partici¬ 
pation,  and  required  planning  and  programming  by  others. 

The  growing  influence  of  capital  improvement  pro¬ 
gramming  was  ranked  second  highest.  Thus,  there  was  a 
considerable  degree  of  consensus  among  the  groups  on 
the  rapid  increase  of  the  two  top  ranked  techniques  for 
influencing  expenditure  strategies. 

Importance  of  Financing  Sources.  Ihble  9  shows  the 
expectations  for  shifts  in  financing  sources  in  the  future. 
The  use  of  general  funds  was  expected  to  decrease  by  all  of 
the  groups  except  the  state  and  local  policymakers.  The 


use  of  federal  and  state  grants  was  not  esqiected  to  change 
overall.  The  other  sources  of  funding  were  expected  to 
grow  in  importance,  with  increased  cost  sharing  taking  the 
lead.  Growth  of  user  fees  and  the  use  of  earmarked  taxes, 
trust  funds,  and  special  districts  were  next.  Shifting  costs 
to  others  through  regulation  and  tax  incentives  was  ex¬ 
pected  to  increase  less.  Overall,  if  these  expectations  were 
to  be  realized,  they  would  strongly  support  the  sixth  most 
important  issue  identiHed  in  the  open-ended  question, 
namely,  revenue  diversiHcation. 

Potential  Opportunities  for  Interagency  Cooperation 

One  of  the  biggest  financing  challenges  is  assigning 
re^nsibilities  for  meeting  costs.  If  governments  were  to 
follow  the  currently  popular  ‘Ijeneficiaries  pay”  principle 
more  closely,  they  would  need  better  data  on  costs  and 
benefits.  Benefit  accounting  and  cost  accounting,  when 
done  at  all,  generally  are  limited  to  direct  ben^ts  and 
costs.  Secondary  benefits  and  costs  also  can  be  si^tificant. 
In  order  to  set  fair  and  productive  infrastructure  service 
prices  and  to  allocate  intergovernmental  aid  properly, 
public  accounting  systems  would  have  to  be  reformed 
fundamentally.  Relative  tax  capacities  and  efforts  also 
would  figure  into  such  calculations.  The  new  Federal  Ac¬ 
counting  Standards  Advisory  Board  might  be  a  mechanism 
to  help  establish  standards  for  use  by  public  agencies  to 
account  for  benefits  and  costs  more  accurately. 

Lessons  learned  from  new  financing  initiatives  should 
be  shared  widely.  For  example,  federal  promotion  of  state 
revolving  loan  funds  for  wastewater  treatment  facilities  is 
now  several  years  into  implementation.  The  potential  for 
applying  this  concept  to  other  types  of  infrastructure  could 
be  explored. 
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TMe9 

haportaaca  of  Flnaadt  Soerces^ 
(rank  rnder  by  growth  in  importance) 

Hbrking  Groups 

Coaipesite 

Federal  Roles 

Federal 

State-Local 

Research,  etc. 

ProvUcr 

Rank 

A.  General  send 

• 

5 

• 

• 

• 

B.  User  Fees 

2 

2 

4 

2 

2 

C.  Earmarked  Ikxes,  Tirast  Funds,  and  Special 
Districts 

— 

3 

1 

5 

3 

D.  Federal  and  State  Grants 

NA 

6 

•  •• 

6 

••• 

E.  Shifting  Financial  Responsibilities  to  Others 

(1)  by  Regulation 

5 

1 

5 

4 

4 

(2)  by  Increased  Cost  Sharing 

1 

4 

2 

3 

1 

F.  'Ibx  Incentives 

3" 

T*. 

3 

1 

5 

'Expected  to  decrease  in  importance. 

"Despite  growth  in  importance,  still  rated  unimportant  by  more  re^ndents  than  rated  this  source  as  important 
***No  change  expected. 

*  Based  on  Survey  Question  3— How  important  are  the  following  financing  sources  in  the  view  of  your  organization  (agency)? 

Another  initiative  to  be  watched  might  be  the  new 
authorization  for  mixing  public  and  private  funds  under 
ISHTEA.  Similarly,  experiences  with  the  May  1992  execu¬ 
tive  order  on  privatizing  public  facilities  acquired  with 
federal  funds  also  should  be  monitored.  Model  cost-shar¬ 
ing  con  tracts  between  the  public  and  private  sectors  might 
be  explored. 

V.  Management 
Formal  Issue  Statement 

Focus  on  Performance.  Many  infrastructure  manage¬ 
ment  practices  have  grown  up  around  construction  or 
maintenance  of  particular  types  of  facilities.  Itaditionally, 
there  has  been  little  opportunity  to  transfer  funds  be¬ 
tween  programs.  These  narrow  programs  focus  on  inputs 
rather  than  on  outcomes  for  the  user,  and  they  limit  the 
problem  solving  ability  of  management. 

Increasingly,  infrastructure  goals  are  being  defmed 
more  broadly.  For  example: 

■  Mobility  of  persons  is  replacing  highway  con¬ 
struction. 

■  Communication  is  becoming  a  clearer  alternative 
to  transportation. 

■  Coordinated  management  and  water  conserva¬ 
tion  are  becoming  alternatives  to  building  new 
dams. 

■  Landfills,  incinerators,  ocean  dumping,  and  re¬ 
cycling  are  alternatives  to  each  other,  holding 
different  implications  for  the  cleanliness  of  land, 
water,  and  air  resources. 

These  broader  goals  require  greater  freedom  to  as¬ 
sess  a  range  of  alternatives  and  transfer  funds  where  thqr 


are  needed  to  achieve  the  best  overall  outcomes.  Intermodal 
transfer  authority  is  becoming  more  common  in  transpor¬ 
tation  programs,  but  intermedia  flexibility  for  environ¬ 
mental  protection  and  exchanges  of  surface-water  with 
groundwater  are  rare. 

The  new  congestion  management  systems  required  by 
ISTEA  may  provide  a  model  for  outcome-oriented  man¬ 
agement.  Congestion  measurements  and  their  effects  on 
air  quality  will  be  the  focus  of  attention  rather  than  any 
single  input  such  as  a  new  lane  of  highway  or  a  new  bus 
route.  Various  combinations  of  construction,  equ^ent, 
maintenance,  c^rational,  and  demand  reductkm  imjnxjve- 
ments  should  be  tried  until  acceptable  results  are  attained. 

Flexibility.  Obviously,  more  than  new  performance 
monitoring  and  management  techniques  will  be  required 
for  output-oriented  performance  management  to  work. 
Many  inflexible  regulations  and  funding  restrictions  will 
need  to  be  reformed.  For  example,  block  grants  rather 
than  narrow  categorical  grants,  or  transfers  of  funds 
among  categorical  programs  should  be  considered.  Th^ 
offer  means  of  lowering  arbitrary  barriers  to  sound  per¬ 
formance  management  practices. 

Incentives.  When  certain  behaviors  are  dearly  neces¬ 
sary  but  absent,  an  alternative  to  heavy-handed  require¬ 
ments  and  mandates  is  to  offer  economic  incentives.  For 
example,  the  maintenance  of  U.S.  highway  pavements, 
bridges,  and  transit  facilities  and  equipment  is  now  inade¬ 
quate.  In  addition  to  requiring  annual  management  plans 
for  rectifying  this  situation,  ISTEA  provides  qredal  fund¬ 
ing  for  these  purpr^s.  There  also  is  a  provision  for  qredal 
funding  to  encourage  congestion  management  and  air 
quality  compliance.  Similar  approaches  should  be  consid¬ 
ered  for  other  types  of  infrastructure. 
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Capital  Improvement  Programming  and  Budgeting. 

This  technique  is  used  routinely  most  state  and  local 
governments  in  preparing  annual  capital  budgets.  The 
federal  budget  has  no  sqmrate  section  or  subtotal  for 
capital  investments.  There  is  only  supplementary  repeat¬ 
ing  on  capital  investments,  such  as  OI^’s  annual  report 
required  by  the  PubUc  Works  Improvement  Act  of  1984. 
There  is  a  long  history  behind  the  difference  in  approach 
between  the  federal  government  and  the  state  and  local 
governments,  and  there  is  strong  resistance  to  change. 

Nevertheless,  long-term  capital  improvement  pro¬ 
gramming  and  priority-setting,  as  distinct  from  actual  bud¬ 
geting,  are  used  by  some  of  the  physical  development 
departments  and  agencies  of  the  federal  government. 
There  also  is  a  growing  public  concern  about  declining 
infrastructure  that  may  induce  other  agencies  to  consider 
capital  improvement  programming. 

The  use  of  capittd  improvement  programming  is  ex¬ 
pected  to  become  increasingly  influential  in  setting  feder¬ 
al,  state,  and  local  capital  investment  policies  in  the 
future.  Providing  a  firmer,  more  analytical  basis  for  capital 
improvement  programming  could  help  it  live  up  to  these 
high  expectations. 

Training.  Good  management  requires  well  trained 
employees.  As  the  scope  of  infrastructure  concerns  ex¬ 
pands,  as  the  current  wave  of  retirements  bites  deeper,  as 
public  budgets  shrink,  and  as  the  issues  to  be  addres^ 
become  more  complex,  an  adequate  supply  of  qualified  pub¬ 
lic  works  employees  is  becoming  more  problematic.  The 
training  of  existing  and  future  employees  needs  attention. 

Workshop  Discussion 

There  was  a  consensus  that  more  attention  needs  to 
be  paid  to  the  level  and  quality  of  infrastructure  services 
being  produced.  It  was  felt  that  this  is  not  being  done  now 
because  the  performance  of  infrastructure  networks  is 
difficult  to  quantify  and  because  there  are  too  few 
agreed-on  standards  to  gauge  performance.  Better  mea¬ 
sures  of  infrastructure  services  need  to  be  constructed  so 
that  performance  standards  can  be  developed. 

If  better  performance  standards  and  measurements 
can  be  developed,  then  alternative  service  delivery  ap¬ 
proaches  can  be  explored.  In  this  context,  workshop  par¬ 
ticipants  saw  opportunities  for  infrastructure  services  to 
be  provided  in  a  maimer  that  could  maximize  public  bene¬ 
fits  at  the  least  cost  to  the  private  sector. 

A  number  of  participants  also  thought  it  was  critical  to 
develop  a  system  that  rewards  good  management  practic¬ 
es  and  provides  incentives  to  focus  on  demand  manage¬ 
ment  issues  in  addition  to  new  construction.  If  there  were 
improved  performance  standards  and  measurements, 
there  would  be  more  incentives  to  seek  the  most  effective 
and  efficient  management  of  existing  facilities. 

Another  major  theme  at  each  workshop  was  the  need 
for  better  coordination  and  cooperation.  Specifically, 
there  needs  to  be  improved  coordination  of  federal  agen¬ 
cies  that  have  infrastructure  related  responsibilities;  the 
Congress  and  federal  agencies  need  to  coordinate  policy 
objectives  across  seemingly  disparate  programs;  local  offi¬ 


cials  need  to  be  involved  in  the  promulgatum  and  develop¬ 
ment  of  federal  regulations  from  the  earliest  possUe 
mranent;  and  infrastructure  i^ems  that  extend  b^(»d 
the  political  boundaries  of  state  and  local  governments 
create  a  need  for  regional  coordination. 

Discussion  of  these  issues  raised  many  questkms.  For 
example,  participants  at  the  federal  workshop  raised  ques¬ 
tions  about  the  difficulties  in  motivating  agencies  with 
different  objectives  to  coordinate  their  activities,  and  the 
need  to  provide  institutional  incentives  that  o^d  pro¬ 
mote  ooordination/co(q)eiation  both  among  federal  agen¬ 
cies  and  with  the  state  and  local  govenunents. 

Survey  Findings  on  Importance 
of  Federal  Co^ination 

Ikble  10  shows  the  surv^  re^nses  of  the  four  work 
groups,  with  a  composite  ranldng,  to  five  types  of  coordi¬ 
nation  within  the  federal  establishment.  Most  important, 
overall,  is  coordination  of  research  resources,  results,  and 
expertise.  The  federal  and  research  work  groups  gave  this 
top  priority,  while  the  other  two  groups  ranked  it  second. 
This  reinforces  the  relatively  great  importance  of  research 
and  development  as  an  issue  on  the  open-ended  surv^ 
question. 

In  second  place,  overall,  is  the  importance  of  coordi¬ 
nating  plaiming  and  decisionmaking  procedures.  The 
state  and  local  politymakers  and  public  works  providers 
felt  e^)ecially  strongly  about  this  need,  and  their  re¬ 
prises  relate  strongly  to  the  high  ratings  given  to  the 
issue  of  flexibility  in  federal  funding. 

In  third  place  is  the  need  for  coordinating  federal 
regulatory  strategies.  This  reinforces  the  ranking  of  regu¬ 
latory  relief  as  the  second  most  important  issue  overall. 

The  fourth  place  finish  of  the  need  to  coordinate 
federal  program  structures  and  grant  conditions  compares 
to  the  third  place  finish  of  administrative  relief  and  flexi¬ 
bility  among  the  most  important  overall  issues. 

The  need  for  coordinating  federal  funding  strategies 
came  in  last.  This  relates  to  the  fifth  most  important  is¬ 
sue-intergovernmental  funding. 

Potential  Opportunities  for  Interagency  Cooperation 

A  key  concept  in  improving  infrastructure  manage¬ 
ment  is  the  focus  on  performance.  Ibis  focus  is  strongly 
fixed  in  the  new  surface  tranprtation  program.  Thus, 
other  federal  agencies  have  an  opportunity  to  watch  how 
the  new  required  management  tystems  play  out  in  the 
DOT  programs.  The  President’s  Council  on  Management 
Improvement  and  the  Competitiveness  Council  might 
want  to  consider  nudging  this  process  along. 

In  addition,  there  are  new  opportunities  in  the  data 
and  accounting  fields  that  should  be  explored.  Good  man¬ 
agement  tystems  are  data  dependent.  The  U.S.  Geological 
Survey  chairs  two  recently  reformulated  data  committees 
of  key  interest  to  infrastructure  agencies;  the  Federal 
Geographic  Data  Committee  that  is  at  the  cutting  edge  of 
GIS  operations,  and  the  Water  Information  Coordination 
Program.  Both  are  interagency  and  intergovernmental 
activities  that  could  provide  significant  benefits  to  infra¬ 
structure  agencies. 
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‘  Based  on  Survey  Question  6— How  important  do  you  believe  it  is  for  Sederal  agencies  to  better  coordinate  their  infrastructure  pro- 
grams  in  the  following  respeds?  _ _ 


On  the  accounting  side,  there  is  an  (qqx>rtunity  to 
make  some  headway  against  one  of  the  toughest  pro¬ 
blems— deferred  maintenance  of  capital  facilities.  The 
solution  may  come  through  some  form  of  capital  asset 
accounting.  This  topic  was  broached  a  few  years  ago  \rj  the 
Governmental  Accounting  Standards  Board,  but  is  rela¬ 
tively  dormant.  The  concept  is  to  inspect  capital  facilities 
regularly,  determine  the  cost  of  needed  maintenance,  and 
either  rnake  the  repairs  or  report  the  fmandal  amount  of 
needed  repairs  not  made  as  a  liability  in  the  annual  finan¬ 
cial  report.  Tbacking  this  financial  record  annually  would 
allow  management,  policymakers,  and  citizens  to  assess 
the  status  of  infrastructure  maintenance  much  more  pre¬ 
cisely  and  realistically  than  is  possible  now  and  would  save 
money  tty  avoiding  the  catastrophic  failures  of  facilities 
that  often  trigger  large  replacement  costs.  The  qrportuni- 
ty  to  reopen  this  issue  is  occasioned  by  creation  of  the 
Federal  Accounting  Standards  Advisory  Board. 

Other  management  techniques  that  might  benefit 
from  pooled  federal  agency  development  and  ccratdina- 
tion  efforts  with  a  special  infrastructure  emphasis  are 
capital  improvement  programming,  priority  setting,  and 
budgeting;  benefit-cost  analysis  administrative  dilute 
resolution;  and  negotiated  rulemaking. 

Based  on  current  involvement  and  expertise,  DOT 


might  take  the  lead  on  the  first;  the  U.S.  Amy  Corps  of 
Engineers  might  lead  the  seconcl;  and  the  other  two  might 
involve  EPA,  DOT,  the  Corps,  and  the  Administrative 
Conference. 

Conclusion 

ACIR  conducted  a  year-long  consultation  process 
on  improving  the  nation’s  infrastructure  with  working 
groups  representing  federal,  state,  and  local  govern¬ 
ments,  public  works  providers  and  users,  and  research, 
professional,  and  advocacy  organizations.  This  report 
documents  that  process,  which  sought  to  identify  oppor¬ 
tunities  for  federal  interagency  cooperation  and  coordi¬ 
nation  to  help  improve  public  works.  A  number  of  such 
opportunities  were  found. 

Coordination  within  the  federal  establishment  can 
benefit  state  and  local  governments  in  a  variety  of  ways, 
incduding  (1)  improving  technical  and  managerial  practic¬ 
es  and  (2)  providing  consistency  among  federal  agencies  in 
their  approaches  to  the  administrative  and  regulatory  re¬ 
quirements  that  state  and  Icxal  governments  must  meet. 

Based  on  the  results  of  the  initial  consultation  pro¬ 
cess,  ACIR  recommends  that  the  process  continue  with  a 
strong  focus  on  developing  q>ecific  opportunities  for  im¬ 
provements. 
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RECOMMENDATION 


The  Commission  finds  that  maintaining,  expanding, 
and  modernizing  America’s  infrastructure  is  essential  to 
the  nation’s  continued  economic  and  environmental 
health  and  to  raising  the  quality  of  life  for  every  American. 
The  Commission  finds,  furthermore,  that  fiscal  stresses  in 
federal,  state,  and  local  budgets,  along  with  growing  com¬ 
petition  from  other  nations,  demand  urgent  efforts  to 
improve  investment  efficiency,  program  coordination,  and 
economic  productivity  in  the  nation’s  infrastructure  pro¬ 
grams.  Finalty,  the  Commission  finds  that  numerous  timety 
opportunities  exist  to  improve  the  nation’s  infrastructure 
by  these  means. 

The  Commission  recommends,  therefore,  that  the  na¬ 
tion’s  state  and  local  governments,  and  the  several  federal 
infrastructure  agencies,  work  more  closely  together,  and  in 
cooperation  with  the  private  sector,  to  take  advantage  of  op¬ 
portunities  to  make  the  tuition’s  infrastructure  more  ^cient, 
better  coordinated,  and  nwre  productive.  The  oppcntu- 

nities  that  should  be  considered  in  working  toward  these  goals 
include: 

(a)  Establishing  programs  to  educate  the  general  public, 
public  officials,  and  public  works  professionals  about  the  im¬ 
portance  of  public  works  to  the  nation  and  the  innovations 
that  are  needed  to  keep  America’s  infrastructure  systems 
among  the  world’s  most  productive; 

(b)  Developing  improved  methods  forprqiaringperfmm- 
ance-based  infrastructure  needs  studies  reflKdng  strategc 
objectives; 


(c)  Establishir^  infrastructure-^/edfic  guiddines  for  ap- 
ptyir^  the  Federalism  Executive  Order,  the  “small  govern¬ 
ments’’  providons  of  the  Regulatory  Flexibility  Act, 
Admin^trative  Dispute  Resolution  Act  of  19%,  and  the 
Negotiated  Rulemaking  Act  of  1990; 

(d)  Making  greater  use  of  the  National  Envirorunental 
Pcdky  Act  as  an  intendency  focus  to  condrine  reviews  and 
streamline  the  process  for  issuing  environmentalfy  sound  in¬ 
frastructure  permits; 

(e)  Fording  federtd  agency  experiences  in  umd perform¬ 
ance-standard  regulations  ami  mandate  rtindHtrsementprac- 
tices; 

(f)  Developing  a  ruaiorud  cooperative  infrastructure  re¬ 
search  program,  including  a  strmg  techmdogy  transfer  com- 
ponent; 

(g)  Removing  or  minimizing  the  barriers  ami  risks  con- 
jronted  when  inrtovating  new  technoloffes  and  practices; 

(h)  Eaablishing  principles  and  guidelines  for  public 
ageruy  benefd,  cost,  and  deferred  mmntaiamx  accourOing; 

0)  Evaluating  the  ben^ts  and  limitations  of  innovative 
firumcingtechniques—includinguser fee  systems,  staterevolv- 
ingloan  funds,  taxexempt  financing,  and  privatization  techni¬ 
ques— and  publicizing  successful  irmovations; 

Qj  Ittqrroving  the  methods  and  practices  of  capital  im¬ 
provement  progyatruning  arul  benefit-cmt  analysis;  and 

fic)  Fromodng  geographic  data  cotndination. 
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APPENDIX 


Executive  Order  12612,  Federalism 
President  Ronald  Reagan 
October  26, 1987 
(Federal  Register,  Vol.  52,  No.  210, 
October  30, 1987,  p.  41685) 

By  the  authority  vested  in  me  as  Presulent  by  the 
Constitution  and  laws  of  the  United  States  of  America, 
and  in  order  to  restore  the  division  of  governmental  re¬ 
sponsibilities  between  the  national  government  and  the 
States  that  was  intended  by  the  Framers  of  the  Constitu¬ 
tion  and  to  ensure  that  the  principles  of  federalism  estab¬ 
lished  by  the  Framers  guide  the  Executive  departments 
and  agencies  in  the  formulation  and  implementation  of 
policies,  it  is  hereto  ordered  as  follows: 

Section  1.  Definitions.  For  purposes  of  this  Order. 

(a)  "Policies  that  have  federalism  implications”  refers 
to  regulations,  legislative  comments  or  proposed  legisla¬ 
tion,  and  other  polity  statements  or  actions  that  have 
substantial  direct  effects  on  the  States,  on  the  relationsh^ 
between  the  national  governments  and  the  States,  or  on 
the  distribution  of  power  and  re^nsibilities  among  the 
various  levels  of  government. 

(b)  “State”  or  “States”  refer  to  the  States  of  the 
United  States  of  America,  individually  or  collectively, 
and,  where  relevant,  to  State  governments,  including 
units  of  local  government  and  other  political  subdivisions 
established  by  the  States. 

Section  2.  Fundamental  Federalism  Principles.  In  formu¬ 
lating  and  implementing  policies  that  have  federalism  im¬ 
plications,  Executive  departments  and  agencies  shall  be 
guided  by  the  following  fmdamental  federalism  piincqTles: 

(a)  Federalism  is  rooted  in  the  knowledge  that  our 
political  liberties  are  best  assured  by  limiting  ttie  size  and 
scope  of  the  national  government. 

(b)  The  people  of  the  States  created  the  national 
government  when  they  delegated  to  it  those  enumerated 
governmental  powers  relating  to  matters  beyond  the  com¬ 
petence  of  the  individual  States.  All  other  sovereign  pow¬ 
ers,  save  those  expresriy  prohibited  the  States  by  the 
Constitution,  are  reserved  to  the  States  or  to  the  people. 


(c)  The  constitutional  relationship  anumg  sovereign 
governments.  State  and  national,  is  formalized  in  and 
protected  by  the  Ibnth  Amendment  to  the  Constitution. 

(d)  The  pet^le  of  the  States  are  free,  siilqect  only  to 
restrictions  in  the  Constitution  itself  or  in  constitutionally 
authorized  Acts  of  Congress,  to  define  the  moral,  politi¬ 
cal,  and  legal  character  of  their  lives. 

(e)  In  most  areas  of  governmental  concern,  the  States 
uniquely  possess  the  constitutional  authority,  the  re¬ 
sources,  and  the  competence  to  discern  the  sentiments  of 
the  peq>le  and  to  govern  accordingly.  In  Thomas  Jeffer¬ 
son's  words,  the  States  are  “the  most  competent  adminis¬ 
trations  for  our  domestic  concerns  and  the  surest  bulwarks 
against  antirepublican  tendencies.” 

(f)  The  nature  of  our  constitutional  tystem  encour¬ 
ages  a  healthy  diverrity  in  the  public  polides  adopted  by 
the  peofde  of  the  several  States  according  to  their  own 
cm^timis,  needs,  and  desires.  In  the  search  enlightened 
public  pcdky,  individual  States  and  communities  are  free  to 
ejqjeriment  with  a  variety  of  a{q;>i:oaches  to  public  issues. 

(g)  Acts  of  the  national  government— whether  legis¬ 
lative,  executive,  or  judicial  in  nature— that  exceed  the 
enumerated  powers  of  that  government  under  the  Consti¬ 
tution  violate  the  principle  of  federalism  establirited  by 
the  Framers. 

(h)  Policies  of  the  national  government  should  recog¬ 
nize  the  responsibility  of —and  should  encourage  opportu¬ 
nities  for— individu^  families,  neighborhood^  local 
govenunents,  and  private  associations  to  adiieve  their 
personal,  soc^,  and  economic  objectives  through  co(^ 
erative  effort. 

(i)  In  the  absence  of  clear  constitutional  or  statutory 
authority,  the  presumption  of  sovereignty  should  rest  with 
the  individual  States.  Uncertainties  regarding  the  legiti¬ 
mate  authority  of  the  national  government  should  be  re¬ 
solved  against  regulation  at  the  national  level. 

Section  3.  Federalism  Poli<ymaking  Criteria.  In  addition 
to  the  fundamental  federalism  principles  set  forth  in  sec¬ 
tion  2,  Executive  d^rtments  and  agencies  shall  adhere, 
to  the  extent  permitted  tty  law,  to  the  following  criteria 
when  formulating  and  implementing  policies  Uiat  have 
federalism  implkations: 
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(a)  There  should  be  strict  adherence  to  constitutional 
principles.  Executive  departments  and  agencies  should 
closely  examine  the  constitutional  and  statutory  authority 
supporting  any  Federal  action  that  would  limit  the 
policymal^g  discretion  of  the  States,  and  should  carefully 
assess  the  necessity  for  such  action,  lb  the  extent  practicable, 
the  States  should  be  consulted  before  any  such  action  is 
implemented.  Executive  Order  No.  12372  (‘Intergovern¬ 
mental  Review  of  Federal  Programs^^)  remains  in  effect  for 
the  programs  and  activities  to  which  it  is  ai^lkable. 

(b)  Federal  action  limiting  the  policymaking  discre¬ 
tion  of  the  States  should  be  taken  only  where  constitution¬ 
al  authority  for  the  action  is  clear  and  certain  and  the 
national  activity  is  necessitated  by  the  presence  of  a  prob¬ 
lem  of  national  scope.  For  the  purposes  of  this  Order: 

(1)  It  is  important  to  recognize  the  distinction 
between  problems  of  national  scope  (which  may  justi¬ 
fy  Feder^  action)  and  problems  that  are  merely  com¬ 
mon  to  the  States  (which  will  not  justify  Federal 
action  because  individual  States,  acting  individually  or 
together,  can  effectively  deal  with  them). 

(2)  Constitutional  authority  for  Federal  action  is 
clear  and  certain  only  when  authority  for  the  action 
may  be  found  in  a  specific  provision  of  the  Constitu¬ 
tion,  there  is  no  provision  in  the  Constitution  prohib¬ 
iting  Federal  action,  and  the  action  does  not  encroach 
upon  authority  reserved  to  the  States. 

(c)  With  respect  to  national  policies  administered  by 
the  States,  the  national  government  should  grant  the 
States  the  maximum  administrative  discretion  possible. 
Intrusive,  Federal  oversight  of  State  administration  is  nei¬ 
ther  necessary  nor  desirable. 

(d)  When  undertaking  to  formulate  and  implement 
policies  that  have  federalism  implications,  Executive  de¬ 
partments  and  agencies  shall: 

(1)  Encourage  States  to  develop  their  own  poli¬ 
cies  to  achieve  program  objectives  and  to  work  with 
appropriate  officials  in  other  States. 

(2)  Refrain,  to  the  maximum  extent  possible, 
from  establishing  uniform,  national  standards  for  pro¬ 
grams  and,  when  possible,  defer  to  the  States  to  estab¬ 
lish  standards. 

(3)  When  national  standards  are  required,  con¬ 
sult  with  appropriate  officials  and  organizations  rep¬ 
resenting  the  States  in  developing  those  standards. 

Section  4.  Special  Requirements  for  Preemption 

(a)  Tb  the  extent  permitted  by  law.  Executive  depart¬ 
ments  and  agencies  shall  construe,  in  regulations  and 
otherwise,  a  Federal  statute  to  preempt  State  law  only 
when  the  statute  contains  an  express  preemption  provi¬ 
sion  or  there  is  some  other  firm  and  palpable  evidence 
compelling  the  conclusion  that  the  Congress  intended 
preemption  of  State  law,  or  when  the  exercise  of  State 
authority  directly  conflicts  with  the  exercise  of  Federal 
authority  under  the  Federal  statute. 


(b)  Where  a  Federal  statute  does  not  preempt  State 
law  (as  addressed  in  subsection  (a)  of  this  section).  Execu¬ 
tive  departments  and  agencies  shall  construe  any  authori¬ 
zation  in  the  statute  for  the  issuance  of  regulations  as 
authorizing  preemption  of  State  law  by  rulemaking  only 
when  the  statute  expressly  authorizes  issuance  of  preemp¬ 
tive  regulations  or  there  is  some  other  firm  and  palpable 
evidence  compelling  the  conclusion  that  the  Congress 
intended  to  delegate  to  the  department  or  agency  the 
authority  to  issue  regulations  preempting  State  law. 

(c)  Any  regulatory  preemption  of  State  law  shall  be 
restricted  to  the  minimum  level  necessary  to  achieve  the 
objectives  of  the  statute  pursuant  to  which  the  regulations 
are  promulgated. 

(d)  As  soon  as  an  Executive  department  or  agency 
foresees  the  possibility  of  a  conflict  between  State  law  and 
Federally  protected  interests  within  its  area  of  regulatory 
responsibility,  the  department  or  agency  shall  consult,  to 
the  extent  practicable,  with  appropriate  officials  and  orga¬ 
nizations  representing  the  States  in  an  effort  to  avoid  such 
a  conflict. 

(e)  When  an  Executive  department  or  agency  pro¬ 
poses  to  act  through  adjudication  or  rulemaking  to 
preempt  State  law,  the  department  or  agency  shall  pro¬ 
vide  all  affected  States  notice  and  an  opportunity  for  ap¬ 
propriate  participation  in  the  proceedings. 

Section  5.  Special  Requirements  for  Legislative  Propos¬ 
als.  Executive  departments  and  agencies  shall  not  submit 
to  the  Congress  legislation  that  would: 

(a)  Directly  regulate  the  States  in  ways  that  would 
interfere  with  functions  essential  to  the  States’  separate 
and  independent  existence  or  operate  to  directly  displace 
the  States’  freedom  to  structure  integral  operations  in 
areas  of  traditional  governmental  functions; 

(b)  Attach  to  Federal  grants  conditions  that  are  not 
directly  related  to  the  purpose  of  the  grant;  or 

(c)  Preempt  State  law,  unless  preemption  is  consistent 
with  the  fundamental  federalism  principles  set  forth  in 
section  2,  and  unless  a  clearly  legitimate  national  purpose, 
consistent  with  the  federalism  policymaking  criteria  set 
forth  in  section  3,  cannot  otherwise  be  met. 

Section  6.  Agency  Implementation. 

(a)  The  head  of  each  Executive  department  and 
agency  shall  designate  an  official  to  be  responsible  for 
ensuring  the  implementation  of  this  Order. 

(b)  In  addition  to  whatever  other  actions  the  desig¬ 
nated  official  may  take  to  ensure  implementation  of  this 
Order,  the  designated  official  shall  determine  which  pro¬ 
posed  policies  have  sufficient  federalism  implications  to 
warrant  the  preparation  of  a  Federalism  Assessment. 
With  respect  to  each  such  politty  for  which  an  afErmative 
determination  is  made,  a  Federalism  Assessment,  as  de¬ 
scribed  in  subsection  (c)  of  this  section,  shall  be  prepared. 
The  department  or  agency  head  shall  consider  any  such 
Assessment  in  all  decisions  involved  in  promulgating  and 
implementing  the  policy. 

(c)  Each  Federalism  Assessment  shall  accompany  any 
submission  concerning  the  policy  that  is  made  to  the  Of- 
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fice  of  Management  and  Budget  pursuant  to  Executive 
Order  No.  12^1  or  OMB  Circular  No.  A~19,  and  shall: 

(1)  Contain  the  designated  official’s  certiHcation 
that  the  policy  has  been  assessed  in  light  of  the  princi¬ 
ples,  criteria,  and  requirements  stated  in  sections  2 
through  S  of  this  Order; 

(2)  Identify  any  provision  or  element  of  the  polky 
that  is  inconsistent  with  the  principles,  criteria,  and  re¬ 
quirements  stated  in  sections  2  through  S  of  th^  Order; 

(3)  Identify  the  extent  to  which  the  policy  imposes 
additional  costs  or  burdens  on  the  States,  including 
the  likely  source  of  funding  for  the  States  and  the 
ability  of  the  States  to  fuh^  the  purposes  of  the 
policy;  and 

(4)  Identify  the  extent  to  which  the  policy  would 
affect  the  States’  ability  to  discharge  traditional  State 
governmental  functions,  or  other  aspects  of  State  sov¬ 
ereignty. 

Section  7.  Govemmentwide  Federalism  Coordination  and 
Review 

(a)  In  implementing  Executive  Order  No.  12291  and 
OMB  Circular  No.  A-19,  the  Office  of  Management  and 
Budget,  to  the  extent  permitted  by  law  and  consistent  with 
the  provisions  of  those  authorities,  shall  take  action  to 
ensure  that  the  policies  of  the  Executive  departments  and 
agencies  are  consistent  with  the  principles,  criteria,  and 
requirements  stated  in  sections  2  through  5  of  this  Order. 

(b)  In  submissions  to  the  Office  of  Management  and 
Budget  pursuant  to  Executive  Order  No.  12291  and  OMB 
Circular  A-19,  Executive  departments  and  agencies  shall 
identify  proposed  regulatory  and  statutory  provisions  that 
have  significant  federalism  implications  and  shall  address 
any  substantial  federalism  concerns.  Where  the  depart¬ 
ments  or  agencies  deem  it  appropriate,  substantial  feder¬ 
alism  concerns  should  also  be  addressed  in  notices  of 
proposed  rulemaking  and  messages  transmitting  legisla¬ 
tive  proposals  to  the  Congress. 

Section  8.  Judicial  Review.  This  Order  is  intended  only  to 
improve  the  internal  management  of  the  Executive 
Branch,  and  is  not  intended  to  create  any  right  or  benefit, 
substantive  or  procedural,  enforceable  at  law  1^  a  party 
against  the  United  States,  its  agencies,  its  officers,  or  any 
person. 


Memorandum  on  Federalism  Executive  Order 
for  the  Heads  of  Executive  Departments 
and  Agencies 
President  George  Bush 
February  16, 1990 

I  wish  to  take  this  opportunity  to  reaffirm  an  impor¬ 
tant  Executive  order,  issued  when  I  served  as  \^ce  Presi¬ 
dent,  and  call  for  your  personal  commitment  in  ensuring 
your  department’s  or  agency’s  compliance  with  its  provi¬ 
sions.  This  order,  which  is  entitled  “Federalism”  (No. 


12612,  October  26, 1987),  establishes  fundamental  {xima- 
ples  and  criteria  to  guide  you  in  develc^ing  and  imple¬ 
menting  policies  that  have  substantial  direct  effects  on 
States  and  local  governments.  Let  me  note  a  few  of  the 
order’s  more  important  provisions: 

■  In  most  areas  of  governmental  concern,  the 
States  uniquely  possess  the  constitutional  au¬ 
thority,  the  resources,  and  the  competence  to 
discern  the  sentiments  of  the  pec^le  and  to  gov¬ 
ern  accordingly. 

■  The  nature  of  our  constitutional  tystem  encour¬ 
ages  a  healthy  diversity  in  the  public  policies 
adopted  by  the  people  of  the  several  States  ac¬ 
cording  to  their  own  conditkms,  needs,  and  desires. 
In  the  search  for  enlightened  putdic  policy,  individ¬ 
ual  States  and  communities  are  free  to  e3q)eriment 
with  a  variety  of  ap[»oaches  to  public  issues. 

■  Federal  action  limiting  the  policymaking  discre¬ 
tion  of  the  States  should  taken  only  where 
constitutional  authority  is  clear  and  certain  and 
the  national  activity  is  necessitated  ly  a  problem 
of  national  scope. 

■  With  respect  to  national  policies  administered  by 
the  States,  the  nation^  Government  should 
grant  the  States  the  maximum  administrative  dis¬ 
cretion  possible. 

■  When  undertaking  to  formulate  and  implement 
policies  that  have  Federalism  implications.  Fed¬ 
eral  executive  departments  and  agencies  should 
(1)  encourage  States  to  develop  their  own  polunes 
to  achieve  program  objectives  and  to  work  with 
appropriate  officials  in  other  States;  (2)  refrain, 
to  the  maximum  extent  possible,  from  establish¬ 
ing  uniform  national  standards  for  programs  and, 
when  possible,  defer  to  the  States  to  establish 
standards;  and  (3)  when  national  standards  are 
required,  consult  with  appropriate  officials  and 
organizations  representing  the  States  in  develop¬ 
ing  those  standards. 

The  Executive  order  has  qiecial  requirements  dealing 
with  preemption  and  with  legislative  proposals.  It  also 
requires  that,  when  a  proposed  policy  has  sufficient  Feder¬ 
alism  implications,  the  agency  must  prepare  a  Federalism 
Assessment.  This  assessment  is  intended  to  provide  the 
agency  and  the  Administration  with  an  evaluation  of  the 
extent  to  which  the  policy  imposes  additional  costs  or 
burdens  on  States  and  local  governments.  You  are  to 
consider  the  Federalism  Assessment  before  adopting  and 
implementing  the  policy. 

The  order  also  requires  that  you  designate  an  official 
to  be  responsible  for  ensuring  your  agency’s  implementa¬ 
tion  of  the  order.  Please  ensure  that  your  agency  has 
provided  the  name  of  the  designated  official  to  the  Direc¬ 
tor  of  the  Office  of  Management  and  Budget. 

I  want  to  stress  that  the  principles  of  this  order  are 
central  to  my  Administration.  I  ask  that  each  of  you  per¬ 
sonally  review  the  provisions  of  Executive  Orfer  No. 
12612  and  assure  that  the  mechanisms  necessary  to  ensure 
their  implementation  are  in  place. 
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Developing  a  Federal 
Infrastructure  Strategy 


DEVELOPING  A  FEDERAL  INFRASTRUCTURE  STRATEGY 


L.  ValUinosand  E.Z.  Stakhiv 
Institute  for  Water  Resources 
U.S.  Ain^  Goq»  of  Engineers 


btrodiidioii 

Over  tile  past  decade  much  has  been  said 
and  written  concerning  the  declining  condition  of, 
and  need  to  inquove  and  sustain  the  Natkm’s 
public  wadainfirastructure.  Many  assessments  of 
tile  major  problems  besetting  infrastructure  sug¬ 
gest  the  need  for  significant  increases  in  expendi¬ 
tures  for  new  facilities  as  well  as  maintenance  and 
rehabilitation  of  existing  infrastructure.  However, 
it  is  also  generally  recognized  that  significant 
inqnovemmits  could  be  gained  by  changes  in  the 
areas  of  related  management  and  existing  institu- 
timial  arrangemrots  and  intenrelationships.  Polen- 
tialinqnovements  in  these  areas  are  recdvingever- 
increasing  attention,  given  the  austere  budgetary 
constraints  vdiich  now  confront  all  levels  of  gov¬ 
ernment 

Among  the  many  suggestions  for  improve¬ 
ments  in  managemrot  ^  institutional  relatkxis  is 
the  frequently  expressed  notion  that  all  leveb  of 
government  shoi^  effect  closer  coordination  of 
their  various  agencies  which  administer  and/or 
regulate  infrastructure  ooDoponents.  Hie  expecta¬ 
tion  underiying  this  notion  is  that  increased  coor¬ 
dination  b^ween  agracies  would  prevent  duplica¬ 
tive  efforts,  minimize  programmatic  conflicts,  fo¬ 
cus  combined  efforts  on  high  priority  problems  and 
result  in  the  sharing  efficirat  jnocedures,  tech¬ 
nologies  and  resources.  For  exanqile  and  as  con¬ 
cerns  the  national  government,  a  report  prepared 
by  Congress’  Office  of  Technology  Assessment 
(OTA;  1991)  states: 

OTA  finds  the  Federal  Govenunent  has  blkn 
behind  industiy,  world  credit  markets.  State,  te- 
giorialandlocalsiahorities,theoonrts,sndinieraa- 
tional  organisations  in  determining  die  national 
pcMicwoilcs  agenda.  Stronger  Federal  kadeiship 
is  needed  to  develop  ini^raied,  long-rmge  na- 


donal  water  resooioes,iranspofiation,andenviren- 
mental  policies  that  will  direct  and  miFniSf 
intetgovemmemal  and  privue  activhies.  This 
effort  may  resalt  in  new  goals  as  wdl  as  instte- 
rirmal  in«irtianitn>!t  for  achievillg  dwm. 

OTA  condodes  that  die  time  is  ripe  to  review  dfo 
Pederaloversightstnictnie  and  management  prac- 
dees  for  public  worics  so  that  policies  are  better 
cootdiiiatedandmorecoat-ege<aive,anddecisiens 
about  priorities  made  wisely. 

Federal  Agencies  Initiative 

WithintheFCderalinfrastnictureestablidi- 
mentthereisanincreasingawaraiessoftiiedesir- 
idiility  to  strengthen  agency  linkages  and  to  broaden 
tiie  scope  oi  interagency  coordination  activities. 
This  awareness  is  reflected  in  a  recent  initiative  to 
establish  a  process  in  which  the  relevant  federal 
agencies  can  explore  thepotential  for  development 
ofafederal  infrastructure  strategy  and  die  fonn  that 
itmighttake.  Amongthebasicinitialobjectivesfor 
(fevelc^ing  of  a  strategy  are  the  enhancement  of 
interagency  exchanges  of  information  and  sharing 
strategies,  procedures  and  resources  such  as  re¬ 
search  laboratory  facilities. 

Departments  and  agencies  invited  to  par¬ 
ticipate  in  the  strategy  develt^ment  process  in¬ 
clude  die  Departments  of  Agriculture,  (jommeice. 
Energy,  Housing  and  Urban  Development,  Inte¬ 
rim,  Transportation,  Treasury,  and  die  Environ¬ 
mental  Protection  Agency,  Gc^  t^Engineers  and 
the  General  Smices  Administration.  Also  invited 
to  jenn  in  this  intnagency  process  are  rqvesenta- 
tives  of  Congressimiai  staffs  dealing  with  infra¬ 
structure  matters. 

Devdopment  Process 

Interagency  discussions  with  reflect  to  a 
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fedenU  infira^ructuie  strategy  ire  bdng  fa^ 
aiKl  cooidinaied  by  the  staff  (tf  die  Advisory  Ooc&- 
missioa  on  Intergovernmental  Relations  (AC3R). 
This  effort  is  being  funded  by  the  U.S .  Army  Corps 
of  Enginems  through  its  Federal  Infrastructure 
Strategy  Study.  Tire  ADR  is  a  permanent,  bi¬ 
partisan  and  indqrendent  agency  established  by 
Congress  in  1959.  Its  primary  missions  are  to:  (a) 
provide  afonim  for  discusskm  and  deliberation  on 
intergovernmental  issues  and  (uoblems:  (b)  con¬ 
duct  research  on  intergovernmental  issues;  and  (c) 
make  recommendations  for  refomL  TheCommis- 
sion  is  conqxised  26  members  with  the  member¬ 
ship  including  rqnesentatives  of  die  executive 
tamch  of  the  fede^  government  (3),  members  of 
Congress  (6),  governors  (4),  state  legislatars  (3), 
and  county  officials  (3).  Each  Commission  mem- 
borservesatwo-yeartetmandmaybereai^iointBd. 

The  basic  process  duu  the  AOR  staff  is 
using  to  facilitate  and  coordinate  the  diak^ues 
between  the  federal  agencies  consists  of  a  series  of 
workshops  to  surface  and  examine  key  issues  re¬ 
lated  to  public  w<»ks  infrastructure.  In  order  that 
these  issues  can  be  addressed  in  the  context  of 
national  concerns,  the  views  of  diverse  infrastruc¬ 
ture  constituencies  and  their  interactions  widi  the 
federal  establishment  must  be  considered.  There¬ 
fore,  the  federal  agency  representatives  in  the 
strategy  development  ixocess  will  be  participating 
in  workshops  attended  by  represmitatives  of  state 
and  local  governments,  public  works  professions, 
private  sectOT  providers  of  infrastructure  compo¬ 
nents,  public  interest  groups,  and  policy  analysts 
andreseaichers.  Thisstrategyisconsistentwithdie 
overall  goal  of  broadening  the  federal  interest  as  a 
catalyst  for  an  integrated  national  infrastructure 
renewal  strategy. 

At  present  it  is  anticipated  that  the  work¬ 
shops,  to  be  ctmducted  at  the  offrces  of  ACIR,  will 
be  carried  out  and  completed  by  end  of  this  year. 
Further,  on  the  basis  of  the  results  of  those  work¬ 
shops,  it  is  plamred  to  have  a  national  conference  m 
February  (ff  1992  to  formulate  a  preliminary  fed¬ 
eral  strategy  and  to  set  its  agenc^  The  strategy 
would  be  finalized  after  a  sows  of  four  regkmal 


conferences  tint  are  ei^ected  to  draw  broad  iitter- 
ests  and  partic^Mtion  around  die  nation  and  to 
jxovide  valuable  input  for  finalizing  a  strategy. 

Basic  Principles 

During  the  present  formative  stage  in  die 
I»ocessofe:q>loringthedevelo|mientofan  infirsr 
structure  strategy,afew  basic  recormriendations  of 
die  National  Council  on  Public  Works  In^xove- 
mrat  (1988)  have  been  selected  as  guiding  piin- 
c4>les.  There  recommoidations  are  contained  in 
die  Council’s  rqiort  to  die  Presidoit  and  Congress 
in  1988  and  are  listed  therein  as  ftdlows: 

•  Qarificaiioaoftheiespective  roles  of  tfaefedend. 
Mate  and  local  govemmeots  in  the  coostnictkn  sod 
nianageiBett  of  infirastiiictiBe  10  focus  reqxMisibil- 
iqr  and  increase  accountability; 

•  Stqs  to  improve  the  performance  and  efficiency 
of  existing  facilities; 

•  A  rational  cental  budgeting  process  at  an  levds 
of  government; 

•  Strong  incentives  to  ensure  adequate  mainie- 
nanceand,  where  appropriate,  adopt  new  technolo¬ 
gies;  and 

•  More  rigorous  and  wideqaead  use  of  low  capkal 
techniques  for  delivering  services  and  meeting 
service  needs,  such  as  demand  management,  coor¬ 
dinated  land-useplanning,  and  wastereductioo  and 
recycling. 

In  summarizing  its  findings,  the  Council 
also  recommended  that  state  and  local  govon- 
ments  cmitinue  to  play  their  traditional  leadership 
roles  in  the  ctHistruction  and  management  of  tiie 
nation’s  infrastructure.  But  this  was  conditioned 
by  the  (jouncil’s  repressed  belief  that* 

die  federal  government  most  act  as  a  foU  and 
responsiUe  partner  (Ml  a  long-term  basis  in  the 
national  effort  to  increaseand  sustain  pobliccqMtal 
investment 


H-2  STRATEGY  DEVELOPMENT 


Agency  Actioiis 

The  initiation  of  discussions  between  fed¬ 
eral  agencies  concerning  a  possible  infrastructure 
strategy  is  one  manifestation  of  the  desire  of  these 
agencies  to  serve  as  reqxmsible  partners  in  a  na¬ 
tional  effort  to  inqirove  uid  sustain  the  condition  of 
the  country’s  infrastructure.  However,  in  the  final 
analysis,  inqnovements  will  largely  depend  on  the 
actitms  taken  by  individual  agencies  in  addressing 
problems  within  their  respective  programmatic 
areas.  In  that  regard,  there  are  impressive  recent 
examples  of  two  lar^  agencies  establishing  stra- 
tepc  plans  toassure  ateasoned,  long-termcommit- 
ment  to  the  nation’s  infirastructure  needs.  Specifi¬ 
cally,  the  strategic  plans  developed  by  the  U.S. 
Department  of  Transportation  (1990)  and  the  De¬ 
partment  of  Energy  (1991/1992). 

Within  the  authors’  own  experience  with 
programs  of  the  U.S.  Army  Corps  of  Engineers, 
considerable  emphasis  is  being  placed  on  activities 
and  programs  directed  at  increasing  the  productiv¬ 
ity  and  perftxmance  of  the  public  works  infirastruc- 
tore  within  the  purview  of  the  Corps’  civil  and 
military  facilities  responsibilities.  Some  of  these 
programs  are  summarized  below.  It  will  be  noted 
that  each  of  these  programs  is  directed  at  one  or 
nxxettfheobjectivestecommaidedbytheNCPWI, 
namely:  (a)  clarification  or  roles  accountability, 
and  enhanced  partnerahips;  (b)  improved  perfor¬ 
mance  and  efficiency;  (c)  rational  capital  budget¬ 
ing;  (d)  adequate  maintenance;  and  (e)  adoption  of 
new  technologies  and  use  of  low  capital  tech¬ 
niques. 

Construction  Ptoductivitv  Advancement  Research 
(CPAR>  Propam.  '^The  CPAR  program  is  a  cost- 
shared  partnership  between  the  Corps  of  Engineers 
and  the  U.S.  cmistruction  industry,  academic  insti¬ 
tutions,  state  and  local  governments  and  other 
groups  to  help  the  U.S.  construction  industry  re¬ 
gain  its  conqiretitive  edge  nationally  and  interna¬ 
tionally.  The  program  objective  is  to  facilitate 
research,  develtqmientandqrplication  of  advanced 
technologies  thrwgh  cooperative  R&D,  fielddem- 
onstrations,  licensing  agreements  and  oth^  forms 


of  technology  transfer.  Research  focuses  on  four 
main  areas  -  design  improvement,  in^xoved  con¬ 
struction  site  productivity,  advanced  materials  and 
technology  transfer  innovations. 

CPAR  has  several  features  which  distin¬ 
guish  it  from  similar  cot^rative  programs:  -  re¬ 
search  ideas  and  proposal  are  gei^rated  by  indus¬ 
try,  not  the  Corps;  -  CPAR  projects  are  fully  cost- 
shared  partnerships  between  the  Corps  and  indus¬ 
try;  -rapidtransferandapplicationofR&Dresults 
are  facilitated  through  aggressive  technology  trans- 
fer/mariceting  actions,  including  exclusive  licens¬ 
ing  of  the  industry  partner. 


Inland  Navigation  Investment  Priorities  (INIP). 
The  Water  Resources  Development  Act  of  1986 set 
up  an  Inland  Waterways  Users  Board  to  provide 
oversight  and  guidance  to  the  Corps  of  Engineers 
for  the  long  range  development  and  rehabilitation 
of  the  inland  navigation  system.  The  (forps  devel¬ 
oped  a  system- wide  strategy  (INIP)  for  evaluating 
and  setting  economic  priorities  for  improvemntts 
to  the  system,  which  take  into  account  the  reality 
that  expendihjres  could  not  exceed  the  accumula- 
titxi  of  funds  in  the  Waterways  Trust  Fund,  col¬ 
lected  through  a  fuel  tax  on  vessels  and  barges 
using  the  system. 


Repair.  Evaluation.  Maintenance  and  Rehabifita- 
tion  (REMER)  Research  Program  .  The  overall 
objective  of  the  REMER  research  program  is  to 
identify  and  develop  effective  and  affordable  tech¬ 
nology  for  maintaining  and  extending  the  service 
life  of  existing  water  resources  projects.  In  this 
connection,  REMER  technology  requirements  of 
aging  infrastructure,  in  nuuiy  cases,  caiuiot  be  met 
with  technologies  applicable  to  new  cmistruction. 
The  program  addresses  REMER  problems  in  seven 
broad  areas:  Concrete  and  Steel  Structures, 
Geotechnical,  Hydraulics,  Coastal,  Electrical  and 
Mechanical,  Environmental  Impacts,  and  Opera¬ 
tions  Management 


Savings  to  the  Corps  from  the  results  of  this 
program  over  the  past  6  years  are  estimated  at  $69 
million  with  projected  savings  in  the  next  5  yean 
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(rf  $200  million.  Use  of  the  REMER  technologies 
by  other  Fcdenl  agencies,  state  and  local  govern¬ 
ments  and  the  private  secttv  substantially  increases 
the  benefits  of  the  program. 

Dredging  Research  Rogiam  (DRP).  TheORPis 
structured  topiDvide  new  technologies  in  thej^ysi- 
cal  aspects  of  dredging  for  use  by  Caps  field 
offices  and  the  dredging  industry.  The  program 
focuses  on  five  ttqrical  areas,  namely:  (a)  the  fate  of 
dred^  material  placed  in  (^n  waters;  (b)  mate¬ 
rial  properties  related  to  navigation  and  dredging: 

(c)  dredge  plant  equipment  and  system  processes; 

(d)  vessel  positioning,  survey  controls  dredge 
monitoring  systems;  and  (e)  management  of  dredg- 
ingprojects.  The  products  of  this  research  activity 
result  in  increased  cost-efficiencies  in  operations, 
reduction  in  undesirable  dredging-induced  envi- 
ronitientalmipacts,andteductionincontractclaiins. 


Hydropower  Efficiency  Improvements 
The  Corps  is  iititiating  a  detailed  analysis  of  its 
current  tolerations  and  maintenance,  and  capital 
improvement  practices  pertaining  to  Corps  hy- 
dr^wer  facilities.  The  objectives  of  this  detail^ 
analysis  are  to  determine  the  best  means  by  which 
to  implement  recommendations  of  a  general  study 
on  facilities  performance.  Those  recommenda¬ 
tions  are  largely  based  on  the  conclusion  that  the 
Corps  should  establish  an  qieratiois/maintenance 
philosophy  consistent  with  that  of  the  private- 
sector  power  industry,  including:  (a)  maintaining 
projects  in  perpetuity;  (b)  targeting  forced  outage 
rates  to  not  more  than  one  percent;  and  (c)  changing 
from  preventive  to  predictive  maintenance  prac¬ 
tices. 


Construction  Partner  Program.  This  program  in¬ 
volves  establishingcooperativemanagementteams 
(Corps/coitractors)  including  the  key  participants 
inmajorcoistructionefforts.  Through  a  facilitated 
workshop  process,  the  management  teamsfocus  on 
common  goals  and  benefits  to  be  achieved  thor¬ 
ough  contract  executiem.  Though  conflicts  are  not 
entirely  eliminated  by  this  process,  the  construc- 
tionpartnerprpgram  is  demonstrating  itseffective- 
ness  in  reducing  die  number  of  disputes  that  result 


in  litigations. 

life  Cycle  Prowet  Management  The 

Corps  has  moved  from  fragmented  project  man¬ 
agement  along  functional  lines  to  a  caitralized 
management  system  in  each  district  office.  The 
basic  system  consists  of  a  full-time  life  cycle 
project  management  staff  and  a  {noject  numage- 
ment  review  board.  Development  and  use  of  a 
written  management  plan  fa  each  project,  from  its 
inception,  is  an  essential  element  of  this  syston. 
The  plan  identifies  at  the  outset  what  the  roles  are 
of  tire  various  ele-ments  of  the  Corps  and  die  non- 
federal  project  sponsor(s).  The  1X7M  system  has 
been  frrand  to  be  effective  in  increasing  account¬ 
ability  fa  project  scope,  quality,  cost,  budget  and 
schedule  and  improving  project  nuuiagement  con¬ 
tinuity. 

PoticyandProcsduresSiudyforProjcctOAM.  At 
present,  qiierations  and  maintenance  (O&M)  of  the 
Corps  Qvil  Works  projects  accounts  fa4S  percoit 
of  the  agency’s  budget  and  utilizes  about  half  of  its 
wok  force.  This  major  program  requires  constant 
review  to  insure  management  of  there  resources  in 
an  efficient  and  effective  manner.  A  new  maja 
O&M  management  study  has  been  initiated  by  the 
Corps  with  the  objective  being  that  federal  expen¬ 
ditures  fa  O&M  provide  justified  levek  of  service 
in  the  least  cost  manner.  The  output  of  this  study 
is  ex-pected  to  be  practical  measures,  i.c.  the 
policies  and  procedures  that  could  be  applied  to¬ 
ward  the  study  objective. 

Summary 

There  is  a  recognition  on  the  part  of  the 
infrastructure  agencies  of  the  federal  government 
that  the  effectiveness  and  efficiencies  of  thdr 
respective  programs  couldbeenhanced  by  strength¬ 
ening  interagency  linkages  and  coordination  ac¬ 
tivities.  Towards  that  end,  a  recent  initiative  has 
been  taken  whereby  the  relevant  federal  agencies 
are  begiiuiing  to  explore  the  potential  fa  develop¬ 
ing  a  federal  infrastructure  strategy.  Some  initial 
objectives  of  such  a  strategy  would  be  to  enhance 
means  of  exchanging  infomation,  and  to  share 
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ttni^ies,  piooedaies  aadpotinify  resovoef  ti^ 
uieaeii^lidNiiBiacyfiKii^^  Hieiifinc^desao 
whidi  the  iMengeiicy  diakigaet  aie  being  boed 
m  the  find&igs  of  the  National  Goonctt  on  Pid>lic 
Woric  looqprovanent  (NCPWI)  which  itconi' 
mendod:  (a)  clarificaiion  of  the  leqiective  nries  of 
fovenunents;  (b)  latiooal  ciqptal  budgeting  (c) 
inywementainperibnnanceandefficicoc)r;(d) 
incentives  to  assure  adequate  nudntenance  and 
ado|Kion  of  new  technedogies;  and  (e)  bfoader  use 
of  low  ciqntal  techniques.  There  is  also  strong 
evidenoe  diat  die  various  fedenl  infirastructure 
agaides  are  taking  positive  actions  on  individual 
levels,  that  are  consonant  with  the  NCPWI 
recommeodarion's  in  order  to  inqsove  die  efifec- 
dvenesscrfdieirreqtecdvepfognuiis.  Exanqilesctf 
such  actions  are  the  recent  strategic  plans  of  the 
Dqiortments  oi  Transportation  and  Energy  and 
various  infirastructure  related  programs  instituted 
by  die  Corps  of  Engineers. 
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